The Eimco Corporation is proud to announce the EimcoBelt filter 
» . « @n important achievement in the science of liquid- 
solids separation through continuous vacuum filtration. 


EimcoBelt is a perfected continuous belt drum filter. 
It was developed in Eimco’s Research and Develop- 
ment Center at Palatine, Illinois, in cooperation 
with Eimco design engineers at the factory, 

who worked for more than six years with a 

budget of over a million dollars to create, 

field test, and perfect this revolutionary 

new filter. 


The EimcoBelt, equipped with cloth 

or metallic medium, eliminates blind- 
ing. The medium is removed from the 
drum every filter cycle for cake discharge 
and cloth cleaning. 


¢ Thin cakes are easily discharged. 
¢ High vacuums, and high cake washing 
efficiencies, are maintained. 
Capacities are greatly increased, permitting, in 
many cases, the use of smaller filters for the re- 
quired tonnage. 
Slurries with low density solids, which ordinarily re- 
quire thickening, can be filtered, and thickening reten- 
tion time eliminated. 
¢ Cloth change can be accomplished in less than 30 minutes. 


If you use filtration in any of your processing, let us show you the 
advantages of the EimcoBelt. Write for Bulletin F - 2053. 


FILTER DIVISION 
634 SOUTH 4TH WEST 
SALT LAKE CITY, UTAH — U.S.A. 
RESEARCH AND DEVELOPMENT CENTER 
30) SO. HICKS ROAD, PALATINE, ILLINOIS 
B - 490 
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B.EGoodrich 


How Koroseal saves *12,000 a year 
for L. A. Darling Company 


E L.A. Darling Company of 
Bronson, Michigan manufac- 
tures plated racks and other display 
equipment for retail stores. Manual 
handling of muriatic acid in carboys 
(glass containers) was an expensive 
part of the manufacturing cost. 
Then, three years ago, Darling 
installed a 12,000-gallon Koroseal- 
lined tank (pictured above) and a 
network of rigid Koroseal PVC 
piping. The tank permitted bulk 
purchase of acid, and the piping 
eliminated manual handling. Tangi- 
ble savings have been in excess of 
$12,000 each year. And further sav- 


ings have been realized through the 
elimination of broken carboys and 
the release of working capital previ- 
ously tied up in deposits on carboys. 
Koroseal rigid PVC by B.F. 
Goodrich has answered countless 
problems for alert manufacturers. 
Koroseal is unaffected by most alka- 
lies and acids and is completely 
inert in the presence of oil, alcohol 
and salt solutions. It resists corro- 
sion, has superior insulation quali- 
ties, will not support combustion 
and never needs to be painted. 
Easy to install, Koroseal in various 
forms can be threaded, cut, welded 


or drilled. It is available in pipe, 
tubes, rods, valves and sheets. For 
information, just send in the coupon. 


B.F.Goodrich Industrial Products Co. 
Dept. CE-10, Marietta, Ohio 
Please send me free booklets on: 


O Rigid Koroseal Pipe 
0 Rigid Koroseal Sheet 


Koroseal—T. M. Reg. U. 8. Pat. Off. 


L 


BE Go O drich Koroseal rigid PVC products 
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THIS KIND OF FILTER 
HARD TO MAINTAIN? 


DON'T YOU BELIEVE IT! 


You don’t have to be told that nothing can touch the tilting pan, horizontal, vacuum 

filter when it comes to counter-current washing. 
You also know how easy it is to operate, and to keep running at peak effectiveness. 
But, what about maintenance? Is this kind of filter costly to keep up? 


NOT IF IT’S A BIRD-PRAYON! Here’s why: 


. With the Bird-Prayon Filter the feed 


simply drops on — the washed cake 
drops .off. No mechanical discharge is 
employed. There’s no need for it. 


. The Bird-Prayon has no mechanical parts 


in contact with the product. 


The Bird-Prayon can be fully lubricated 
while in operation. 


. The Bird-Prayon employs cone-shaped 


rollers to eliminate wear. 


5. The Bird-Prayon’s flexible connection 


between valve and frame obviates ac- 
curate alignment and centering. 


. The Bird-Prayon valve automatically 


adjusts itself for wear. 


. The Bird-Prayon requires no caulking of 


media. Cloth life lasts up to 8 months. 


. The Bird-Prayon provides thorough cloth 


wash with each cycle; no down time for 
cloth washing; no spare filters required. 


These are some of the reasons why there is no maintenance problem with a Bird-Prayon 
Tilting Pan Filter, and why one user says,‘‘What I like best about this Filter is the things you 
don’t have to do to it.”’ 


For detailed recommendations, layouts and estimates get in touch with our nearest office. 


BIRD-P RAYO N Horizontal Tilting Pan Filter 


BIRD MACHINE COMPANY, South Walpole, Massachusetts | 


Regional Offices: Evanston, Illinois - Alamo, California - Atlanta 9, Georgia 
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General Plate clad metal know-how 
gives you the advantages 


platinum-group 
metalis* 
at greatly 


reduced cost < 


PLATINUM 


BASE METAL 


PLATINUM 


BASE METAL 


PLATINUM 


Now you can get all of the corrosion resistance advantages 
of platinum-group metals — at greatly reduced costs. 

How? By using General Plate’s clad platinum-group metals 
which retain the advantages of platinum while adding the 
advantages of the base metals such as increased strength, 
reduced weight or higher electrical and thermal conductivity. 

Metals & Controls’ complete facilities are available to produce 
platinum clad metals to your exact specifications in sheet, wire, 
tubing, foil and gauze. Some of the many applications already 
benefiting from General Plate Platinum Clad Metals are vessels, slip 
rings, electrodes, anodes and cathodes, electrical contacts, jewelry 
and rupture discs. 

Regardless of your platinum needs, check first with Metals & 
Controls. Let us send you information on General Plate Platinum Clad 
Metals —- write today for catalog sheet PLA-5. 


% Platinum-group metals include 
platinum, iridium, osmium, 
palladium, rhodium, ruthenium. 


You can profit 


METALS & CONTROLS 


610 FOREST STREET, ATTLEBORO, MASS..U.SA 
A DIVISION OF TEXAS INSTRUMENTS INCORPORATED 
GENERAL PLATE PRODUCTS: Clad Metals + Electrical Contacts + Truflex@ Thermostat Metal + Platinum Metals « Reactor Metals « Radio Tube & Transistor Metals 
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PACKAGE GLAMOUR TO PERFECTION—Pro-fax®, Hercules 
polypropylene, does it in this striking new aerosol container for 
Coty Spray Cologne. Called Petite Mist, it’s available in four en- 
chanting fragrances, in a choice of two eye-catching color com- 
binations . . . either jet black or snow white, richly decorated with 


MODERN BUILDING TECHNIQUES 


—Particle board used as core stock in 
kitchen cabinets and plywood partitions 
as well as for floor underlayment relies 
on Paracol®. This Hercules wax emul- 
sion adds water resistance and in- 
creases dimensional stability of the 
board. Paracol treated board has less 
tendency to warp, can be sawed more 
readily, holds nails firmly. 


gold. Especially designed as a sturdy, lightweight travelling acces- 
sory, Petite Mist is equally at home in the most delicate feminine 
boudoir. For this truly modern package, Coty naturally specified 
Pro-fax—the truly modern plastic. Economical Pro-fax can live up 
to the most imaginative designer’s expectations. 


HOTELS “LOOK LIKE A MILLION” 
—Multicolor lacquer enamel was 
the finish chosen inside and out by 
the multimillion dollar Hotel Pierre 
Marques in Acapulco. An attractive, 
tough, durable finish, it constantly 
withstands ocean spray and high hu- 
midity. Multicolor lacquer is avail- 
able under different brand names 
from many paint manufacturers. 


HERCULES POWDER COMPANY 


INCORPORATED 


900 Market Street, Wilmington 99, Delaware 


HERCULES 


CHEMICAL MATERIALS FOR INDUSTRY 
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POWER-UP FOR PROFIT ELECTRICALLY 
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Olin Mathieson doubled production and reduced overhead at their 
Chlor-Alkali Plant in McIntosh, Alabama. Engineered and constructed 
by the Blaw-Knox Company, capacity was doubled at a cost of only 
two-thirds the initial investment. 

If you want more capacity to meet the doubled production required 
by 1965, your Westinghouse representative can help you with a prac- 
tical solution. 


you CAN BE SURE...1F IT's Westi nghouse 
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here’s how Olin Mathieson 


Twin modern substations equipped with Westinghouse 
metal-clad switchgear provide superior circuit protec- 
tion. Fast and positive arc interruption is assured. 


Olin Mathieson Chemical Corporation’s Chlor-Alkali 
Plant built by Blaw-Knox Company at McIntosh, Ala. 


| 


* 


High mechanical and dielectric strength are two of many plus 
benefits of the design used in these Westinghouse transformers. 


These Westinghouse rectifier auxiliary control cubicles provide 
smooth, fast variation in output voltage for the exacting demands 
of electrochemical processing. Here, under constant full capacity 
load, Westinghouse rectifiers have proved their ability to per- 
form efficiently and with a minimum of maintenance. 


POWERED-UP with Westinghouse 


zs ‘ ~ Blaw-Knox, the general contractor, had future 
expansion in mind when planning started on Olin 
Mathieson’s Chlor-Alkali Plant to be built in 
McIntosh, Alabama. They determined the electric 
energy requirements. Then, Westinghouse engineers 
worked out the most efficient and economical equip- 
ment and control to meet these specifications. West- 
inghouse, Blaw-Knox and Olin Mathieson, working 
together, decided on certain oversized equipment in 
anticipation of future needs. This planning paid off. 
In 1957, capacity was doubled at a cost of $8,000,000 
as compared to the initial investment of $12,000,000. 

The present daily consumption of electrical en- 
ergy at this plant is 1,000,000 kilowatthours—equal 
to the power requirements of a city with a popula- 
tion of 300,000. 


WE 


= 


mony 


= 


This custom designed duplex switchboard installation con- 
trols and supervises the electrical circuits. Walk-in cubicle 
construction makes maintenance easy with equipment pro- 
tected yet readily accessible. Uniform appearance of all in- 
strument and relay Flexitest* cases gives unit clean, modern 
appearance, *Trade-Mark 


you CAN BE SURE...1£ ITS 


Westinghouse 
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here’s why you should plan now to 
POWER-UP FOR PROFIT ELECTRICALLY 


forecast use of electric power 


in the chemical industry 


59 BILLION 
KWH 


81 BILLION 
KWH 


139 BILLION 
KWH 


To stay competitive, you will be investing in 
a tremendous increase in electrically powered processing machinery. 
Be sure it is engineered to produce profits. 


Power-Up is a Westinghouse program to help you 
increase profits through greater productivity. In 
your plant it may be a materials handling system, 
higher capacity machinery, or a more productive 
environment through higher lighting levels and 
air conditioning. One thing is certain—whether 
or not you earn satisfactory profits in the ’60s 


will depend on your making maximum use of 
low-cost kilowatthours. 

Be sure—like Olin Mathieson—that your elec- 
trical equipment is engineered to produce profits 
as well as output. Call your Westinghouse repre- 
sentative. He can tell you the electrical steps you 


can take now to start your Power-Up program. 
J-96109 


you CAW BE SURE...1F ws Westi nghou 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS” 


CBS TV FRIDAYS 
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on a safety chart for chlorine... 


sodium benzoate that won't ball... 


a grease that won't burn or corrode 


Post this safety chart 
wherever your men work 
with CHLORINE 


You can cut down accidents by plac- 
ing this chlorine safety information 
right where your men are working. 

This practical wall chart uses clear 
diagrams, everyday language. It tells 
your men how to handle tank cars, 
cylinders and ton containers. 

It shows how various valves are 
constructed and how they should be 
operated. 

Sections on first aid and emergen- 
cy measures give advice that can 
minimize the effects of an accident, 
should one occur. 

Mail the coupon for this chart. 
Maybe you'd like a copy of our 
Chlorine Manual, too. Its 76 pages 
are full of useful chemical and en- 
gineering information. 


Flake-form sodium benzoate 
...instantly dissolving 


Like many fine powders, sodium ben- 
zoate may give trouble in processing 
by forming into balls when you wet it. 

If this ever happens in your process, 
you can stop it for good—with Hooker 
flake sodium benzoate. As you see here, 
this fine flake form starts dissolving in 
water almost instantly. 

Thanks to an unusually careful flak- 
ing-screening operation, the Hooker 


flake stands shipping well—won’t dust. 

It’s available in two grades: 

U.S.P. grade is over 99% pure, con- 
tains a max. of 0.2% benzoic acid, 
0.5% water. 

Technical grade is also a highly pure 
98%. It assays 0.4% max. benzoic acid. 
The rest is water. 

You can get either grade in powder 
form, too. 

Order a trial drum now and you can 
see for yourself how this quick-dissolv- 
ing flake can speed your operations. 
For complete technical deta, check the 


For more information on chemicals discussed above, check here: 
(1 CHLORINE SAFETY WALL CHART [} SODIUM BENZOATE 


(1) CHLORINE MANUAL 


Clip and mail to us with your name, title, and company address. (When 


HOOKER CHEMICAL CORPORATION 


410 FORTY-SEVENTH STREET, NIAGARA FALLS, N. Y. 


You can’t burn this grease 
... or break it down 


Where could you use a grease that is 

completely nonflammable . . . 

@ a grease that won't break down in 
the presence of oxygen, hydrogen 
peroxide, or concentrated mineral 
acids or alkalies 

© a grease that’s applicable up to 200° 
C. (with an oil base stable to 300°C.) 

@ a grease that is odorless and non- 
toxic? 

Yes, we are describing one grease. 

It’s named Fluorolube.® 
It’s a high-density polymer of tri- 

fluorovinyl chloride. It’s available in 

many grades, ranging from low-viscosi- 
ty, colorless oils to opaque greases. 
All are excellent lubricants. 
For complete specifications and 
typical properties, send the coupon for 
our Fluorolube Data File. 


FLUOROLUBES 


HOOKER 


Sales Offices: Chicago Detroit Los Angeles New York 
Worcester, Mass. 
In Canada: Hooker Chemicals Limited, North Vancouver, B. C. 


Niagara Falls Philadelphia 
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NITROGEN GENERATOR — Comprised of a Model 
A Cryogenerator acting as a nitrogen condenser and 
an atmospheric pressure separation column. Rate of 
production is 6 liters per hour over an uninterrupted 
period up to 200 hours. 


AIR LIQUEFIER — This unit liquefies air at atmos- 
pheric pressure — thereby insuring a contaminant-free 
product. Rate of production is 7! liters per hour. 


ENVIRONMENTAL CHAMBER — A specially insu- 
lated storage chest is used in conjunction with a Model 
A Cryogenerator. This permits the production and 
maintenance of temperatures down to minus 320 de- 
grees F, for environmental testing. 
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GAS PURIFICATION 
GAS SEPARATION 
AIR SEPARATION 


CONVERSION OF GASEOUS O2 and 
N2 TO LIQUID PRODUCT 


METAL TREATMENT 

COLD CHAMBERS 

LIQUID AIR PRODUCTION 

LIQUID NITROGEN PRODUCTION 
PRESERVATION OF BIOLOGICALS 
COLD MACHINING 

LOW TEMPERATURE PULVERIZATION 
SHRINK FITTING 


CRYOGENICS 


All ot the applications listed — and more — stem from the one 

unit — THE NORELCO CRYOGENERATOR. Available in four 
different capacities, this remarkable unit consists of a single-stage 
refrigeration machine designed for operation in the range of 

minus 320 degrees F. to ambient temperatures. As a basic cryogenic 
tool, the cryogenerator is completely adaptable to a 

tremendous number of applications and is in fact being widely used 
by a host of manufacturers and laboratories throughout the country. 


Since the operating principle is identical for all models, 

specific applications of each depend primarily on the capacity of 
the system rather than the form of equipment. The four models, 
designated A, B, C and D, have respective refrigeration 
capacities of 3,000, 12,000, 40,000 and 160,000 BTU/hr. at 
minus 320 degrees Fahrenheit. 


“Packaged” units consisting of a Model A Cryogenerator with 
special headers or accessory equipment are also available. 


Research facilities at the Norelco Cryogenics Application Laboratory 
| are available for consultation on industrial problems involving any low 
ore C0 © temperature application. Write today for illustrated brochures and 
complete technical information. 


Serving Science 
and Industry 


NORTH AMERICAN PHILIPS COMPANY, Inc. 


Cryogenics Division 100 STEVENS AVENUE, MOUNT VERNON, N. Y. 
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POWDERED 


GRANULAR 


these platinum 
catalysts 
simplify product 


production control 


PELLETED 


For highest levels of purity... definite economy 
and simplified, accurate production control, the 
platinum metals catalysts are unique. In the pro- 
duction of high-purity chemicals, pharmaceuti- 
cals, vitamins and biotics, their efficiency is un- 
matched by any other type of catalyst. Here, the 
world’s largest facilities and broadest experience 
in the development and manufacture of platinum 
metals catalysts are at your service. A representa- 
tive will be glad to confer with you, in strictest 
confidence, of course, or if you prefer, send for 
brochure “THE ROLE OF THE PLATINUM GROUP METALS 
AS CATALYSTS,” 


CHEMICAL DIVISION * 113 ASTOR STREET 
NEWARK, N. J. 


for low cost 
purification and drying 
of hydrogen and 

other gases 


The Deoxo Catalytic Purifier is combined with 
an extremely efficient automatically operated 
drying unit to provide oxygen-free hydrogen 
that is ideally pure and dry. The combined units 
are identified as the Deoxo Dual Puridryer. It 
supplies hydrogen with less than one part oxy- 
gen per million — dried to a dew point of 
—100°F. No inert gas purging is needed. The 
Deoxo Dual Puridryer can also be used with 
other gases such as: Nitrogen, Argon, Helium 
and saturated hydrocarbons, with equally fine 
performance. Write for descriptive literature. 


CHEMICAL DIVISION * 113 ASTOR STREET 
NEWARK, N. J. 


WRITE FOR 


DOMESTIC DIVISIONS AMERICAN PLATINUM & SILVER DIVISION, AMERSIL QUARTZ DIVISION, BAKER CONTACT DIVISION, BAKER DENTAL DIVISION, BAKER SETTING DIVISION, 
BAKER PLATINUM DIVISION, CHEMICAL DIVISION, EAST NEWARK INDUSTRIAL CENTER, HANOVIA LAMP DIVISION, HANOVIA LIQUID GOLD DIVISION, IRVINGTON-BAKER 
REFINING DIVISION, D. E. MAKEPEACE DIVISION, NATIONAL ELECTRIC INSTRUMENT DIVISION, RESEARCH AND DEVELOPMENT DIVISION, H. A. WILSON DIVISION. 
COMPANIES ABROAD; ENGELHARD INDUSTRIES OF CANADA, LTD. TORONTO, ENGELHARD INDUSTRIES OF QUEBEC, LTD. MONTREAL, ENGELHARD INDUSTRIES, LTD. 
LONDON, ENGELHARD INDUSTRIES A. G. ZURICH, ENGELHARD INDUSTRIES PTY., LTD. MELBOURNE, SOCIEDAD SURAMERICANA DE METALES PRECIOSOS S. A. BOGOTA, 
INDUSTRIE ENGELHARD S.P. A. ROME, ENGELHARD INDUSTRIES OF SOUTHERN AFRICA, LTD. JOHANNESBURG. ASSOCIATED COMPANIES: ACME TIMBER INDUSTRIES LTD., 
SOUTH AFRICAN FOREST INVESTMENTS LTD., SOUTH AFRICA, AZOPLATE CORPORATION, CHARLES ENGELHARD, INC., NUCLEAR CORP. OF AMERICA, INC., U.S.A. 
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Hanovia utility model 
quartz lamp for preliminary 
determination 

of photochemical reactions 


platinum clad 

sheet, tubing and wire 

for low cost 
corrosion-resistant equipment 


Platinum clad sheet tubing and wire make it pos- 
sible to incorporate all the important corrosion 
resistant qualities of the noble metals in equip- 
ment, at minimum cost. Platinum clad is pure plat- 
inum or an alloy of platinum so securely bonded 
to a base metal body that the composite metal 
can be fabricated. The gauge of the platinum 
metal can be specified to requirements. The pro- 
cess guarantees continuous pin-hole-free plati- 
num cladding to withstand high temperatures 
without oxidation, 


BAKER PLATINUM DIVISION * 113 ASTOR STREET 
NEWARK. N. J. 


BAKER 
PLATINUM 
DIVISION 


ExECUTIVE OFF 


113 ASTO 
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The Hanovia Utility Model Lamp is a compact, 
powerful laboratory-size ultraviolet lamp of 
major value for preliminary determination of the 
potential benefits of photo-chemical reactions in 
your own processes. It provides a concentrated 
source of ultraviolet radiations in the far, middle 
and near regions of the ultraviolet spectrum. It 
is an excellent apparatus for fluorescence deter- 
minations by filtered ultraviolet (black light). This 
powerful lamp is also very satisfactory for the 
illumination of optical apertures, for microscopy, 
and absorption spectra studies. Other models are 
available for pilot plant operation and for com- 
mercial production. 


HANOVIA LAMP DIVISION * 100 CHESTNUT STREET 
NEWARK. N. J. 
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Remove from carton and Metal- 


st Two men completed 
660° Metal-On 


New Johns-Manville Metal-On 
insulation is today’s fastest and 
the specially designed alumi- 7 
most efficient way to install high- 
temperature pipe insulation ...and 
protective metal jacketing 


Metal-On is still new! It is just months since its 
introduction—yet it has already been accepted by 
virtually every industry in which high-temperature 
pipe insulation needs protective metal jacketing. 


_ One reason for this rapid, all-out acceptance is 
Metal-On’s installation economy. A single package 


assembly’. . . provides perfect 

vapor product that consists of high-temperature insulation 
serves color coding purposes. eliminates separate on-the-job metal application. In 
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Part of 2100- 
foot Metal-On 
installation. 
New plywood 
plant of the 
Winton 
Lumber Co., 
Jackson, Cal. 
Insulation 
Contractor: 
Western 
Asbestos Co., 
San Francisco. 


Metal-On pipe insulation presents 
no fitting problem. It is cut easily 
’ right on the job with either power 


insulation job in one working day! 


fact—a section of Metal-On can be applied at least 
as fast as pipe insulation alone. 


However important installation speed may be, it is 
but one Metal-On advantage! For Metal-On also 
ends guesswork in specifying aluminum alloys and 
jacket thicknesses. Its jacket measures an ideal .016" 
thick . . . of a high-quality aluminum alloy selected 
expressly for superior weather resistance . . . good 
appearance . . . and resistance to abuse and pitting. 


Of course, Metal-On never needs painting. Won’t 
| rust. Is impervious to dirt, oils and grime. And, unlike 
corrugated metal jacketing, Metal-On has no dirt- 


JOHNS-MANVILLE 
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or hacksaws. Available in long, 
“es \ 8-foot sections in a complete 

range of pipe sizes through 24” 
\ ... by 3” thickness. 


collecting grooves—its smooth surface stays clean. 


Metal-On also provides top fuel savings and ac- 
curate temperature control, because its insulating 
element is Johns-Manville Thermobestos®, finest of 
all the calcium silicate insulations for temperatures 
to 1200F. The conductivity of Thermobestos is low- 
est of all insulations generally used in power and 
process industries. 


To help you compare Metal-On with the insulation 
you’re now using—let us send you the new technical 
data brochure, IN-217A. Write for it today. Address 
Johns-Manville, Box 14, New York 16, N.Y. 


JOHNS MANVILLE 


PRODUCTS 
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Fred Wheelwright, 
Manager, Industrial Sales: 


“The profit derived from a 
process is directly dependent on the 

efficiency of the processing equipment. 

Here, at De Laval, we specialize in bringing 
maximum efficiency to the chemical processor. 


“We go at it with a triple punch: an 

outstanding engineering staff; the most complete 
processing pilot plant in the country; and a full 
line of efficiency-engineered process equipment. 


“The case of the detergent manufacturer cited 

in this advertisement is an example of our work 

in helping processors develop profitable processing 
operations. Without the specified, high 

efficiency centrifuge, this process might well have 
proved impractical because of the 

production costs. 


“Why not let us devote our facilities and 
engineering talent to your problems. Just drop us 
a line on your letterhead describing your process. 

We'll be glad to recommend ways to increase 
your processing efficiencies. And, of course, 
there is no obligation to you.” 


For further information, write to De Laval. 


2 DE LAVAL 


Dept. C-5 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 
5724 N. Pulaski, Chicago 46, Illinois 


DE LAVAL PACIFIC COMPANY 
201 E. Millbrae Avenue, Millbrae, California 


TD M* classification 
of silica increased 
plant production 100% 


Problem: To accurately classify five 
grades of silica as the last processing 
step before packaging and warehous- 
ing. Bottlenecking at this point had cut 
plant production. 


Solution: A system of De Laval Syncro- 
Matic Separators with TDM Control. 
On leaving the dryer, silica was fed to 
the Primary screening unit which han- 
dled 11.3 tons per hour at efficiencies 
of better than 95%. The Secondary 
screener picked up the balance of the 
silica, handling 4 tons per hour, also at 
efficiencies of better than 95% on each 


grade. 


THREE 
SOLVED WITH 


By using De Laval Syncro-Matic 
Separators with TDM Control in this 
application, plant production was in- 
creased a full 100%. 


*T DM... three directional motion 
control, The Syncro-Matic has motion 
controlled in all three directions . . 
horizontal, vertical and gyratory. It’s 
the secret of the unit’s outstanding ef- 
ficiencies, and it is also responsible for 
the far greater throughput possible with 
the machine. 


Available in carbon or stainless steel, 
the Syncro-Matic may be obtained with 
from one to three decks, and a full 
range of screen meshes and materials. 
Operation of the unit is exceptionally 
quiet. 


For further information about this 
versatile new screen separator, just 
drop us a line on your letterhead. No 
obligation. of course. 
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Downtime for cleaning cut 
over-all efficiencies in 
Shell & Tube shellac cooling 


In refining shellac to remove wax (a 
valuable by-product), the solution of 
shellac and soda ash must be heated to 
200°F. After the wax is removed, the 
solution must be cooled rapidly. The 
processor had been using a Shell & 
Tube exchanger, but down-time for 
cleaning, and a series of cloggings and 
leakages had made serious cuts in proc- 
essing efficiency. 


Problem: To cool 13,500 Ibs. per hour 
of the shellac/soda ash solution from 
200°F. to 70°F. The efficiency of the 


EFFICIENCY PROBLEMS... 


Operation is of prime importance be- 
cause the processor does not have an 
abundant water supply. 


Solution: A single section De Laval 
P-12 Plate Heat Exchanzer. The unit 
requires only 12,600 Ibs. per hour of 
60°F. water and maintains a tempera- 
ture differential of 10°F. The plate 
heat exchanger cools the shellac/soda 
ash solution both rapidly and with the 
most efficient use of the available wa- 
ter supply. 


The ease of cleaning the De Laval 
Plate Heat Exchanger is important to 
the processor, too. The plate pack is 
easily opened, immediately exposing 
all heat transfer surfaces for thorough, 
rapid, manual cleaning. Constructed of 


stainless steel throughout, it is easier to 
clean and eliminates problems of con- 
tamination in operation. 


Note in the illustration how compact 
the unit is. It easily fits into available 
plant space, required no additional con- 
struction. And since this unit has been 
installed, the processor reports com- 
plete elimination of problems due to 
clogging or leakage. 


If your process could benefit from 
the top efficiencies, maximum temper- 
ature control, and higher capacities of 
the De Laval Plate Heat Exchanger, 
why not drop us a line requesting more 
information? There’s no obligation to 
you, and it may well prove the answer 
to some of your processing problems. 


DE LAVAL PROCESS EQUIPMENT 


CENTRIFUGES 


Processor of new detergent 
cleaned up recovery problem 
with fast, non-stop separator 


Problem: A processor developing a 
new detergent made from vegetable oil 
needed an efficient method of recover- 
ing the expensive catalyst in re-usable 
form. Previous attempts had recovered 
non-dispersible catalyst in a hard cake 
form. 
Solution: A De Laval AC-VO “Nozzle- 
Matic” Centrifuge. Since the heavy 
phase in the separation (containing the 
catalyst) is thrown to the bowl wall 
and discharged continuously as part of 
the machine’s normal operation, the 
catalyst is recovered in a thick slurry. 
In this form, it is easily re-dispersed. 
This particular unit was also sup- 
plied with a heavy phase recirculation 
feature. As the heavy phase is dis- 


PLATE HEAT EXCHANGERS 


charged through the nozzles built into 
the bowl wall, it is picked up and re- 
circulated to the centrifuge bowl. The 
result is a higher concentration of the 
catalyst, and in a state of maximum 
clarification. 

The higher capacities possible with 
De Laval continuous discharge centri- 
fuges were important to this processor, 
too. Combined with the fast operation, 
they insured maximum catalyst life. 
Slow operation had been a factor in the 
hard caking of the catalyst in previous 
attempts at recovery. 

Wherever recovery of a solid is im- 
portant in your process, you should 
consider the different types of solids 
concentrators we make at De Laval. 
There is a type for every recovery 
Operation. 

Why not drop us a lire for further 
information? Just tell us the type of 
recovery which interests you. There is 
no obligation, of course. 


VIBRATING SCREENS 


COMPLETE 


PROCESSES 


- Assembled in the Nordberg 
* shops recently for operational | 
» testing, this two compartment | 
ball mill is one of the largest @ 
ever made. The Volkswagen 
looks like a toy by comparison. 


SYMONS PRIMARY SYMONS® SYMONS SYMONS ROTARY KILNS 
GYRATORY CRUSHERS CRUSHERS VIBRATING. SCREENS VIBRATING GRIZZLIES ond COOLERS NORDEERG ENGINES 


a 
\ 
| 
. c 


Nordberg has recently completed five of the 
largest grinding mills ever built for industrial 
service. These two compartment Nordberg ball 
mills (see opposite page) are 12 feet in diameter 
by 36 feet long, each powered by a 2500 hp 
synchronous motor, operating at 10% beyond 
rating. These mills are being installed in a new 
5 million barrel per year wet process cement 
plant. The economies of using very large grind- 
ing mills to turn out greater tonnages at lower 
cost are important, however, to many other 
large ore and mineral reduction processes, as well. 


Consider some of these basic advantages: 


1. Lower construction and installation costs... A 
single, large mill requires less floor space than 
several smaller ones, and only one foundation is 
required. Thus, construction costs are lowered 
and, in most cases, production is increased. 


Shown here are two of five 11’ x 17’ Nordberg Ball Mills— 
three raw and two finish—installed in a midwest cement 
plant that has a capacity of 3,000,000 bbl. annually. 


NORDBERG sets the pace in 
LARGE GRINDING MILLS 


to turn out greater tonnages at lower cost per ton 


2. Simpler automatic operation . . . Where auto- 
matic operation is required, larger mills permit 
simpler handling with fewer controls. This lowers 
initial investment and minimizes installation and 
operational problems of automatic controls. 

3. Less maintenance . . . Here, costs are again 
related directly to the number of mills installed. 
Fewer units mean less wearing parts and more 
dependable production. Exceptional savings may 
also be realized in replacement liners alone. 


These are significant reasons behind the cur- 
rent trend toward larger grinding mills. But 
whether you require large or small grinding 
mills, you can count on the proven experience 
of Nordberg in furnishing the right grinding 
mill to meet your specific needs . . . including 
Rod, Ball, Pebble, Tube and Compartment types, 
in sizes from 6 to 13 feet in diameter and up to 
50 feet in length. Write for further information. 


The largest iron ore mill installation in the world with 58 
Nordberg Grinding Mills. This concentrator building houses 
27,10’ x 14’ rod mills and 27, 10’ x 14’ ball mills. Four Nordberg 


mills serve as standby units. 


NORDBERG MANUFACTURING COMPANY, Milwaukee 1, Wis. 


GM259 


SYMONS... registered Nordberg trademark 
known throughout the world. { 


ATLANTA CLEVELAND DALLAS DULUTH HOUSTON KANSAS CITY MINNEAPOLIS NEW ORLEANS NEW YORK ST. LOUIS 


SAN FRANCISCO TAMPA WASHINGTON TORONTO VANCOUVER JOHANNESBURG LONDON MEXICO, D. F. 
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PROBLEM: To find an insecticide formulation that | SOLUTION: Pluronic L62 was incorporated into the 
would remain relatively dustless during storage. formulation. Because of its high molecular weight it 
Several liquid nonionics were tried, but they lost did not migrate, and the wettable powder formula- 
their effectiveness in about six months by migration. tion remained dustless indefinitely. 


Can Pluronic. polyols make a 


PROBLEM: A formulator of a spray-type metal- SOLUTION: He added Pluronic L61 to the formula. 
cleaning compound found he could get excellent This material generates almost no foam, and also 
detergency and emulsifying by using Pluronic L64. acts as an effective foam suppressant. None of the 
But he was troubled with excessive foaming. compound’s other properties were adversely affected. 
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PROBLEM: In the manufacture of grinding wheels, SOLUTION: With Pluronic L62, it is possible to 
it is often desirable to produce wheels of dense produce a resinoid-bonded grinding wheel of the 
structure. In the past, hot-pressing techniques were same density by cold pressing. Pluronic L62 also 
required to obtain this density. improved the grinding efficiency. 


new product possible for you? 


E DON’T KNOW. But it’s a distinct possibility, 
because this unique series of patented block- 

polymers is extremely versatile. Here’s why: 

Pluronic polyols exhibit a wide variety of surface- 
active properties. The series ranges in physical form : i. : 
from mobile liquids and pastes to solids sufficiently : Pluronic Grid 
hard to be flaked . . . all forms are 100% active. 

Grades in this series have molecular weights as low 
as 1000 to more than 11,000. They vary from mate- 
rials that are almost water insoluble to materials that 
have no cloud point —even at the boiling point of 
water. 

These pictures show three typical uses of the Plu- 
ronic polyols. Actually, over 100 practical applications 
have been found so far, and the end is not in sight! 

Isn’t it possible that a series as versatile as this 
could find application in your business? For samples, 
technical data, and your copy of the Pluronic Grid, 
write us today ... if you state your problem in The famous Pluronic Grid provides a controlled, syste- 
sufficient detail, we'll make specific recommendations. matic method of sample screening . . . minimizes costly 
Wyandotte Chemicals Corporation, Department random investigation and evaluation by establishing related 
782-E, Wyandotte, Mich. Offices in principal cities. property trends between the grades available. 


Wyandotte CHEMICALS MICHIGAN bivision 


SODA ASH » CAUSTIC SODA « BICARBONATE OF SODA « CALCIUM CARBONATE +» CALCIUM CHLORIDE ¢ CHLORINE * MURIATIC ACID » HYDROGEN « DRY ICE 
GLYCOLS + SYNTHETIC DETERGENTS + SODIUMCMC e¢ ETHYLENE OXIDE e+ ETHYLENE DICHLORIDE ¢ POLYETHYLENEGLYCOL + PROPYLENE OXIDE 
PROPYLENE DICHLORIDE » POLYPROPYLENE GLYCOL ¢ DICHLORODIMETHYLHYDANTOIN * CHLORINATED SOLVENTS » OTHER ORGANIC AND INORGANIC CHEMICALS 
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at your service at Orange, Texas — 
Modern, Complete Plate Fabricating Facilities | 


Our modern Orange, Texas, plant, one of the largest plate 
fabricating facilities in the country, is now producing all 
kinds of custom plate work—including stacks, pipe, bins, 
tanks and heavy-wall pressure vessels. And, being located 
on water, rail and truck routes, delivery is fast and shipping 
costs are low. 

The plant is a two-aisle building, 177’ wide and 750’ long, 
with extended crane runways of 270’ and 200’ lengths at 
either end. Equipment includes seven cranes capable of 
lifting, in combined use, over 100 tons; large car bottom- 
heating and stress-relieving furnaces; heavy plate-bending 


rolls; a variety of presses and press brakes; the latest in 
welding and X-raying equipment, plate shears, edge planers, 
boring mills and drills. An inquiry to the nearest contract- 
ing office will bring detailed information. 


USS is a registered trademark 


American Bridge 
Division of 
United States Steel 


General Offices: 525 William Penn Place, Pittsburgh, Pa. « Contracting Offices in: Ambridge « Atlanta ¢ Baltimore « Birmingham e Boston 
Chicago Cincinnati Cleveland « Dallas Denver Detroit Elmira Gary e Harrisburg, Pa, Houston Los Angeles « Memphis 
Minneapolis « New York e Orange, Texas ¢ Philadelphia e Pittsburgh e Portland, Ore. » Roanoke e St. Louis 
San Francisco « Trenton e United States Steel Export Company, New York 


Automatic welding inside circumferential butt joint of two 1%” plates with 
boom welder. 


Pressing 146” plates on 2000-ton press for hemispherical heads. 


Complete 
Construction 
Service 


Possessing the most complete 
range of construction equipment 
in the industry and skilled per- 
sonnel backed by over fifty years 
of experience, American Bridge is 
prepared to erect any product it 
fabricates. 


Inside of 9’-6” dia. x 146” thick hemispherical head being ground smooth. 


Rolling 96” wide x %4.¢” thick plate for knock-down storage iank. 
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To tame heat and 


Does heat or flame present a hazard in your business or product, or set a limit to the efficiency of equipment? 
If so, Celanese has some chemical answers for you: 
We have developed—and produce—fire-resistant synthetic lubricants and hydraulic fluids, fire resistant 
plasticizers, fire-retardant additives for paints and varnishes, motor fuel additives that improve combustion, and 
heat-resistant lubricants for high temperature applications. These products are typical examples of the 
contribution of Celanese to safety and progress in American industry. Take advantage of our long experience in 
reducing the hazards and losses of heat, fire and explosion. If you have such a problem, why not ask us to help? 


Write Celanese Corporation of America, Chemical Division, Dept. 553-J, 180 Madison Ave., New York 16. 


Celanese® Celluflex® Cellulube® Celiutherm™4 
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keep fire friendly 


LEerr Fra RIGHT 

@ Cellulubes, fire-resistant hydraulic fluids for safer operation of die 
casting machines, hydraulic presses and other power transfer units near 
potential sources of ignition. 

@ Celluflex plasticizers add fire resistance to urethane foams and other 
plastics. 

@ Fuel additives improve performance characteristics of gasolines. 

@ Cellulubes, combustion-resistant lubricants for air and gas compressors, 
also reduce maintenance costs. 

@ Celluflex plasticizers contribute the property of fire retardance to paints 
and varnishes. 

@ Cellutherm high temperature lubricants for faster jet engine speeds. 


“GHEMICALS 


Canadian Affiliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver < 
Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Ave., New York 16, N. Y¥: 
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ENGINEERS AND CONSTRUCTORS FOR 


INDUSTRY 


NEW ETHYLENE PROCESS DEVELOPED 
BY LUMMUS PROVIDES HIGH EFFICIENGY, 
UNUSUAL FEED-STOCK FLEXIBILITY 


200,000,000 Lb/Year Plant for Petroleum 
Chemicals, Inc. Produces 99.7% Ethylene 


The new Petroleum Chemicals, 
Inc. ethylene plant, now on 
stream at Lake Charles, Lou- 
isiana, incorporates a unique 
ethylene separation process 
developed by Lummus which 
provides high separation effi- 
ciencies and unusual flexibility 
and reliability (See flowsheet) . 

Lummus has designed the 
plant for rapid 50% expansion 
to a rate of 300,000,000 Ibs/ 
year. Ethylene is produced in 
two grades —the highest, 
99.7%; the other, 98%. Co- 


products are high purity pro- 


pylene, a butane-butylene frac- 
tion and aromatic distillate. 
Operations have been marked 
by continuous production of 


specification ethylene under 
widely varying rates and feed stock compositions. 


Feed Gases From Three Sources 


Feed gases for the P.C.I. plant are provided from 
three different sources: the nearby refineries of 
Cities Service and Continental Oil—by whom P.C.I. 
is jointly owned—and P.C.I.’s new ammonia plant. 


High Efficiency Expanders 


All major compressors in the Lummus-designed 
low temperature fractionation unit are driven by 
three 12,500 HP gas turbines. Gas turbine exhaust 
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serves as preheated air for three high pressure 
steam generators. High efficiency expanders pro- 
vide low temperatures for maximum ethylene re- 
covery. 

Ethylene is delivered via pipeline to customers 
at Orange, Texas. In addition, part of the new 
plant’s output feeds the adjacent Calcasieu Chem- 
ical Corporation ethylene oxide and glycol plant, 
also engineered and constructed by Lummus. _ 

This plant brings the total of Lummus-designed 
ethylene plants to 13, with a combined capacity of 
over 1 billion pounds per year: (contd. next page) 
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CUSTOMER LOCATION 


Monsanto Chemical Co. Texas City, Texas, U.S.A. 
Jefferson Chemical Co. Port Neches, Texas, U.S.A. 
E.I.duPontdeNemours&Co. Orange, Texas, U.S.A. 
Texas Eastman Co. Longview, Texas, U.S.A. 
Gulf Oil Corp. Port Arthur, Texas, U.S.A. 
Societe Naphtachimie S.A. L’ Avera, France 
Allied Chemicals Corp. Tonawanda, New York, U.S.A. 
National Petrochemicals Corp. Tuscola, Illinois, U.S.A. 
Canadian Industries, Ltd. Edmonton, Alberta, Canada 

(2 plants) 
Polymer Corporation Ltd. 
Societa Edison 
Petroleum Chemicals, Inc. 


Sarnia, Ontario, Canada 
Mantova, Italy 
Lake Charles, La., U.S.A. 


New Ethylene Oxide-Glycol Plant 

is third Shell process unit 

engineered and built by Lummus 

Calcasieu Chemical Corporation’s new ethylene 
oxide-glycol plant at Lake Charles, Louisiana is 
on stream and producing 8,000,000 gallons annu- 


ally of ethylene glycol or 57,000,000 pounds of 
ethylene oxide. 


Designed and engineered by The Lummus Com- 


Over a half-century of 
Process-Industry experience 


Here is just a partial list of chemicals for which Lummus has 
designed, engineered or constructed plants: 

Nitric Acid 

Phenol 

Phthalic anhydride 
Polyvinyl alcohol 
Polyvinyl Pyrrolidone 
Propargyl Alcohol 
Propylene 
Pyrrolidone 
Styrene 


Dichlorethane 
Dichlorobenzene 
Di-isobutyl alcohol 
Ethyibenzene 
Ammonium Nitrate Ethyl Chloride 
Ammonium Sulfate Ethylene 

Benzol Ethylene glycol 
Beryllium metal Ethylene oxide 
Bisphenol Epon® resin 
Butadiene Formaldehyde Sulfuric acid 
Butanedio! Heavy Water Surfactants 
Butynediol Hydrogen Tetramer 
Butyrolactone Hydrogen Sulfide Trichlorethylene 
Carbon black Isopropyl alcohol Trichlorobenzene 
Caustic soda Lamp black Toluene 
Chlorobenzene Magnesium sulfate Uranium Oxide 
Cumene Mercuric nitrate Vinyl acetate 
Di-ammonium phosphate Naphthalene Vinyl Pyrrolidone 


Acetone 
Acrolein 
Allethrin 
Ammonia 


Discuss your next chemical or petrochemica! project with a 
Lummus representative. 


THE LUMMUS COMPANY, 385 Madison Avenue, New York 17, 
N. Y., Houston, Washington, D.C., Montreal, London, Paris, The 
Hague, Maracaibo. Engineering Development Center: Newark, N.J. 
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pany, the plant utilizes the two-step Shell Develop- 
ment Company Process, which offers the advantages 
of unusually high yields and virtual elimination of 
the waste-disposal problems encountered in the 
Chlorohydrin Process. The first step is direct cata- 
lytic oxidation of ethylene with oxygen in fixed bed 
reactors. Here ethylene oxide, valuable petrochem- 
ical intermediate, is produced for use by manufac- 
turers of detergents and other surface active 
agents, plasticizers, solvents, textiles, drugs and 
many other petrochemical compounds. 

The second step of the Shell Process calls for 
thermal hydration of ethylene oxide to ethylene 
glycol, essential to manufacturers of antifreeze, 
explosives, plasticizers, fibers, resins, hydraulic 
fluids and many more chemical products. 


Article tells when to contract for 
pilot plant work, when to ‘do it yourself 


Reprints are available now of a four-page arti- 
cle which discusses factors to consider in deciding 
when to engage an outside firm to do pilot plant 
work and when to “do it yourself.” The article 
includes a comparative analysis of costs on a spe- 
cific project: (a) as actually completed by Lummus 
for a client and (b) if the client had undertaken 
the program himself. For copies, write Lummus. 


MORE POLYVINYL ALCOHOL RESIN — 20 million pounds per year 
'— will come from Air Reduction’s new installation in Calvert City, Ken- 
tucky, now being engineered and built by Lummus. Shown above are 
Airco’s original viny! acetate monomer plant and the beginning of the 
new monomer plant which will double vinyl! acetate output. The twin 
monomer plants will be the core of the huge polyvinyl alcohol resin 
operation, scheduled to come on stream early next year. 
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— CYANANMID 


Chemical 


NEW PROCESS IMPROVES PURITY OF 
PHTHALIC ANHYDRIDE. Over ten 
vears of Cvanamid research and dey cl- 
opment results in an improved method 
of manufacturing phthalic anhydride. 
Tn operation at Cvanamid’s Bridgeville, 
Pennsylvania plant, the new process 

involves catalytic oxidation of naph- 

~thalene in fluid bed converters — results 
in greater purity. Similar improvements 
currently progress will expand 
Cyanamid’s maleic anhydride capacity 
at Bridgeville from 14 million pounds 
annually to 20 million pounds. These 
developments will enable Cyvanamid 
to meet the increasing needs of the 

~ many users of both phthalic and maleic 
anhydride. (Plastics and Resins Division) 


DYE-DUSTING PROBLEMS END FOR GASOLINE 
REFINERS using Cyanamid’s CALCOGAS 
ROCKET RED. Superior to powdered oil reds, 
this new red dye eliminates dusting problems in 
storage and handling. Non-dusting, non-caking 
and extremely soluble, its granulated form facili- 
tates use in automatic metering and mixing 
equipment. Because of its non-caking properties, 
Calcogas Rocket Red resists physical change even 
at the high temperatures often found in refinery 
storage areas. In addition to the new Rocket Red 
Calcogas, Cyanamid also manufactures and sells 
other exceptionally soluble, dustless colors to the 
petroleum industry such as Calcogas Orange NC 
and Calcogas Yellow NC. (Dyes Department) 
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NEW PAPER INSULATION UPS PEAK TRANSFORMER LOAD CAPA- 
BILITY 20%. Cyanamid’s ACRYLONITRILE has helped General 
Electric Co. develop a new paper for the insulation system of its pole- 
type distribution transformers. Paper manufacturer Hollingsworth & 
Vose Co. produces the new insulating paper for G.E. from kraft pulp 
chemically treated with acrylonitrile. In a process known as cyano- 
ethylation, acrylonitrile is added to the pulp to modify its chemical 
structure and greatly strengthen heat-resistance and retention of di- 
electric and tensile strength properties. Pulp treated with acrylonitrile 
also results in substantially improved dimensional stability — important 
for applications such as map paper and business machine punch cards, 

(Petrochemicals Department) 


For Example 


TEXTILES STAY CLEANER ...WON’T CLING 

when treated with Cyanamid’s CATANAC® 
SN Anti-static Agent. A small amount of Catanac _ Na OH 
SN in relation to the weight of the material is » 
usually sufficient for fsion control of annoy- CH 3 N + HOCH,CN 

ing static electricity. Catanac SN is effective on glyco 
all fibers, including the synthetics. Application wathylamine H Lonitrile + 
may be made by brush, pad, or spray and, on W : O 

washable items, by addition to the rinse water. 

Catanac SN has proved a boon to many industries ; CH, N— CH- C- ONg nm NH, 


as well as to the consumer. When used in textile 


coning oils, for example, it is beneficial in keep- ; Q 
odium 


ing the lubricated material static-free during 
processing. (Market Development Department) 


A BETTER WAY TO MAKE a@-AMINO ACIDS. The availability of Cyanamid’s 
AERO Glycolonitrile has made possible the use of an easier and better method 
for producing a-amino acids. This process is based on the condensation of 
glycolonitrile with ammonia or amines, followed by hydrolysis of the resulting 
aminonitrile. By combining hydrogen cyanide with formaldehyde to form gly- 
colonitrile, Cyanamid has greatly reduced the hazards and difficulties encountered 
in using free hydrogen cyanide. The glycolonitrile route to a-amino acids can 
result in economic advantages. (Process Chemicals Department) 


For further information on products in this advertisement wire, phone — or 
mail this coupon to: 


AMERICAN CYANAMID COMPANY 
30 Rockefeller Plaza, New York 20, N. Y. 
Please send me additional information 
CALCOGAS ROCKET RED 
PHTHALIC ANHYDRIDE 
ACRYLONITRILE 
0 CATANAC® SN Anti-static Agent 
AERO Glycolonitrile 


Position or Title. 


Address 
CGYANAMID 
City. 


AMERICAN CYANAMID COMPANY 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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Why Illini Phosphate Company 
selected an H-25 PAYLOADER 


When this Champaign, Illinois fertilizer manufacturer 

decided to replace one of its model HA “PAYLOADER” units 

(that hadn’t even had the engine head off in six years) it 

chose a model H-25... but not before it had won a side- J, Faster Operating 
by-side competitive demonstration. Cc 1 

Harry Lange, foreman, summed up the reasons for their ycies 
decision, ‘“The H-25 had a lot of advantages in getting in 

and out of boxcars and getting around to the different 


fertilizer bins. The other was too slow and sluggish.” 2. Far More Compact 


William Scott, operator, added, ‘The H-25 is quicker on 
the lift, dump and go, gets into smaller places, has more 


power and digs-in faster to get quick, full loads. 3. Gets Full Loads 
Want to find out what an H-25 can do in your plant? 

Want to see what its 2,500 lb. carry capacity, ae 6-ft. Faster 

turning radius, power-shift transmission (with two speeds 

each direction), easy power-steer, and many other advance 

features can do for your production? Ask your Hough 

Distributor for a demonstration. 


THE FRANK G. HOUGH CoO. 
754 Sunnyside Ave., Libertyville, Ill. 


Send data on the H-25 ‘“‘PAYLOADER” 


| 
‘ i THE FRANK G. HOUGH CO. 
i SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY 


Company 


Street 
City 
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This superior valve gives 
you all these advantages: 


® Tight seal both up and downstream in 
open and closed position 


© Full bore, through-conduit 
® Non-lubricated 
® Seats automatically adjust for wear 


© Automatic relief of excessive body 
pressure 


® Ideal for abrasive ladings, light gases, 
volatile liquids up to 250° F. 


® Easy to overhaul on the line 
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ADVANCE 
VALVE DESIGN 


Tested and Proved in 
the Toughest Services! 


Enthusiastic, completely favorable 

user reports affirm the superior quality 
and effortless operation of W-K-M’s 

new Pressure Sealing Gate Valve. 
“Handles all the sludge in a gas blowout 
line easily — works better than any 
valve we've used,” states a petroleum 
engineer. A foreman says, . . easiest 
operating valve I ever saw... smoothest 
mm working valve made.” Similar reports 
covering many other services are in 
W-K-M’s engineering test data files. 


y 


Turn the page 
to see the design 
features that make 
this unique valve 
so outstanding 


pivision of QCf inoustrRies 


INCORPORATED 
P.O. BOX 2117, HOUSTON, TEXAS | 
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Combination indicator and 
stem protector. A neoprene 
rubber bellows compounded to a 
bright yellow color for long-range 
visibility—extends above the 
handwheel when the valve is open; 
retracts into the handwheel when 
the valve is closed. It also 
protects the stem threads from 
dirt and corrosion. 


Floating 


The stem is heat-treated, 
hardened stainless steel, 
with double lead Acme 
threads for fast operation. 


Anti-friction bearings 
support the operation of the 2 
stem nut and handwheel. 
This feature contributes 
to easier operation and 
longer, trouble-free life. 


A grease fitting is pro- 
vided in the bonnet to 
allow lubrication of the stem 


threads and bearings. 


“0” rings ore used for stem 
packing. They provide an ideal seal 
and eliminate repacking procedure 

required with conventional valves. 


The gate is made of aN 


hard-chrome-plated for protection 
against wear and corrosion. 


The body and bonnet J} 4 ») 
are steel. 


\ 


The bonnet-body connection 
is a rigid bolted construction 
with a rubber primary seal and 
metal-to-metal secondary 

seal. This seal eliminates the 
high bolt loads required by 
conventional bolted connections. 


The floating seats are unique in design. Each seat 
consists of two kinds of rubber, formulated to W-K-M‘s 
specifications, molded to a hardened steel 

insert. There is a full bore opening, the same 
diameter as the port, through the insert. 

Soft rubber, for sealing, is on the back side of each 
seat. Tougher, abrasive-resistant rubber, to resist 
wear, is on the front or gate side. The steel insert 
is ringed with holes. Pressure forces the soft rubber 
through these holes, reinforcing the tough rubber and 
compensating for any wear. 


The port is round, the 
same diameter as the I. D. 
of the pipe. 


Through-conduit construction permits maximum flow, 
minimum turbulence and pressure drop. 


INDUSTRIES INCORPORATED, W-K-M DIVISION 
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Line Pressure Seals the Seats! 


Illustration A shows the gate in the closed 
position as it forms a primary seal (1) with 
the raised ring of tough, firm rubber on the 
face of each seat. 

As line pressure (2) is applied to the 
valve in Illustration B, the gate is forced 
against the rubber ring on the downstream 
seat (3) and compresses it until the gate rests 
against the hardened steel insert (4). This 
provides a tight seal between the gate and 
the rubber on the face of the seat, and a 
secondary metal-to-metal seal. The action 
also forces the soft rubber on the back of 
the seat tightly into its recess (5) and pre- 
vents any downstream flow at this point. 


WKM’s NEW © 


Pressure Sealing 
GATE VALVE 


This double action provides a bubble-tight 
downstream seal. 

The upstream seal shown in Illustration 
C is caused by line pressure forcing its way 
into the seat recess behind the upstream 
seat (6), thereby moving the seat against 
the gate (7). This pressure is sufficient to 
achieve a positive seal between the gate and 
the ring of tough rubber on the face of the 
seat. At the same time, the raised rim of soft 
rubber on the back of the seat forms a tight 
seal with the seat recess (8). 

These: double-action floating seats pro- 
vide tight, positive seals—both upstream and 
downstream. 


Two-Way Valve 


W-K-M’s Pressure Sealing Gate Valve is a two- 
way valve. It may be installed with the pressure on 
either side. This valve is especially well suited for 
block and bleed service since it seals positively both 
upstream and downstream. The body may be bled 
of pressure with the gate in either the fully open or 
fully closed position. 


Full Bore, Through-conduit 


The full bore, through-conduit gate construc- 
tion provides a perfectly smooth bore through the 
valve, eliminating pockets or cavities in which 
foreign matter might accumulate. Result: perfectly 
smooth flow with no more turbulence or pressure 
drop than through an equal length of pipe. 


IMPORTANT SAFETY FEATURE: 
Automatic Relief of 
Excessive Body Pressure 


This valve has been designed to auto- 
matically relieve excessive body pressure 
caused by thermal expansion. The excess 
pressure forces the upstream seat away 
from the gate (9), allowing it to bleed 
into the line. 


Change Seats in Minutes 
...on the Line! 


Construction of the valve is so strong and 
materials are so durable that users so far have 
found maintenance unnecessary. But in time 
every material wears, and some maintenance is 
required. 

When that time comes you can change the 
seats in W-K-M’s Pressure Sealing Gate Valve (2” 
through 12”) in 15 to 30 minutes on the line. The 
only tools needed are a wrench to loosen the 
body bolts, and a pair of pliers. 


| 
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ONE OF THE 
MOST VERSATILE VALVES 
EVER PRODUCED 


WKM’s NEW 
Pressure Sealing 
GATE VALVE 


Natural Gas Crude Oil Butane/Propane Natural Gas 
Transmission Distribution 


Proved in the Field! 


This new valve is extremely versatile. It's designed for 
pressures up to 720 psi (cwp) and temperatures up to 
250° F. Here are only a few of the services in which it 
will perform efficiently and economically. 


Gasoline Sulphuric Acid Naphtha 
Abrasive Slurries Methyl, Ethyl, Butyl, Propyl Stoddard’s Solvent 


Alcohols Carbon Tetrachloride 
Ethylene Glycol Water 


Alkaline Solutions 

Solvents 

Nitric Acid Butyl Stearate ae 
Kerosene 


SPECIFICATIONS 
Valve Size 3” a... 6” 
ASA Rating (Ibs.) 300/150 | 300/150 | 300/150 
Screw End | 
Weld End xX | X | X 
Weld by Flange x | X {| X 
Flanged End x |x| x 
Gear Operated Xx x 


*14” and larger available on request 
AVAILABLE NOW x competitive prices from your supplier. 


For complete information about W-K-M’s new Pressure Sealing Gate Valve .. . 


WRITE FOR CATALOG 1200 
W-K-M Division of ACF Industries, Incorporated P.O.Box 2117 Houston 1, Texas 
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FLAMMABLES ENGINEERING BY PROTECTOSEAL 


FLAMMABLES CONTROL METHODS AND PRACTICES IN PRODUCTION, PROCESSING AND IN MAINTENANCE 


How to dispose of 


corrosive liquids 


Special steel containers with glass 
liners have been developed for the safe, 
economical disposal of corrosive flam- 

t would or- 

dinarily cor- 
rode standard 
metal contain- 
ers. A self- 
closing cap with 
hold - down 
catch provides 
pressure relief. 
Easily removed 83i! Handle | 
collar permits 
glass liner to be \ 
removed for 
cleaning and 
replacement. 
For Further Information Circle Item 35 on Coupon. 


Space-saving dispensers for 
measured laboratory 


NEW! Complete Protectoseal Safety Engineering 
Equipment Catalog and Manual 


Just published, is a practi- 
cal working guide to the safe, 
cost-cutting use of flammable 
liquids in plant and labora- 
tory. It covers in detail the 
complete handling and safe- 
guarding of flammables from 
receipt on the premises, 
through each individual ap- 
plication, to final disposal. 

Divided into six sections 
for quick, convenient use, the 
catalog presents the safety 
problems involved in em- 
ploying flammables at each 
activity; then illustrates and 
describes the specially de- 
signed safety containers and 
dispensers which provide 
complete worker and plant 
protection from flash-fires 
and explosions, and fit nat- 
urally and easily into each 


Glass Liner 


SECTIONAL DIVISIONS. 


flammable supplies production process. 
Single or double unit space-saving 


dispensers in laboratories and at pro- 
duction processes are being rapidly 


Wall Rack 


and Safe Control of Flamma- 
ble Liquids—a complete account of the 
commonly used flammables and an in- 
troduction into basic fire prevention 
methods and devices. 2—Drum Storage 
and Dispensing—basic safeguards to be 
observed in drum storage and dispens- 
ing operations. 3—In-plant Storing, 
Transporting and Dispensing—instruc- Recommendations as to the 
tions in how to select the proper types safe, productive uses of 
of safety containers for in-plant han- hazardous liquids with guides 
dling. 4—Production and Maintenance to selecting the proper types 


Flammables Engineering 
Fundamentals 


Safet 
Tilt Can 


Safety 
Faucet 


adopted for convenience and accuracy 
in dispensing measured amounts of 
liquids. These out-of-the-way wall 
mountings avoid hazardous spillage and 
conserve employee time. The cans tilt 
easily for dispensing into laboratory 
vessels and return to an upright posi- 
tion when not in use. The built-in faucet 
is of the self-closing, safety type which 
automatically stops the flow of the liquid 
when hand pressure is removed. 
For Further Information Circle Item 27 on Coupon 


Antidote to a 
flammables transfer dilemma... 


Chemical plant super- 
visors and safety engi- 
neers have long been 
plagued by the use of 
non-approved poe for 
transferring azardous 
liquids from drums. 
Switching of transfer 
pumps from one drum 
to another inevitably in- 
vites use of the wrong 


Operations—a guide to the safe, produc- 
tive use of flammables. 5—Disposing of 
Flammable Waste—presenting approved 
procedures for disposal. 6—Specialized 
Applications and Flammables Engineer- 
ing Services—designing, engineering, 
manufacturng safety equipment to meet 
special application n ; 

The Catalog is an invaluable, detailed 
guide for all chemical processing engi- 
neers, technicians, and all 
concerned with the safe, economical and 
efficient use of hazardous liquids. 


Check coupon to request your personal 
copy of the catalog. 


- FLAMMABLES ENGINEERING DATA FOR THE CHEMICAL PROCESS INDUSTRIES 


Safety Can 


Oval 
Sofety Con 


Supply Can 


THE FAMILY OF PROTECTOSEAL CONTAINERS FOR STORAGE AND DISPENSING 


Supply Can 
(0 Send my personal registered copy of the new Protectoseal 
Flammabies Safety Engineering Catalog and Manual 


of equipment. 


Safety Equipment 
Specifications 

Complete, detailed descrip- 
tions of the capacities, sizes, 
construction and operating 
features of all types of safe- 
ty equipment. 


SEE OUR EXHIBIT AT THE 
27TH EXPOSITION OF CHEMICAL INDUSTRIES 


Table-Top 
Tilt Con 


(0 More Information on the Items Circled Below: 
37 


of a transfer pump 

ually efficient and safe 
whether in light oils or 
flammables? Shown at 


The Protectoseal Company 
1948 South Western Avenue, Chicago 8, Illinois 


| 
| 
| 
| 
pump. Why not the use 
| 
| 
| 


the right is a Protectoseal Nome Title 

transfer pump equally efficient for 

pumping many light oils as well as flam- Gone ene 

mable liquids. Address City & State 
For Further Information Circle Item 37 on Coupon — 
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The “church window” is a magni- 
fied particle (app. 600X) of Celite 
diatomaceous earth known as 
Actinoptychus. It is just one of 
hundreds of different intricate 
particles that together make 
J-M Celite such an effective 

filter aid. 


that’s always uniform 


The secret of Celite diatomite’s remarkable filtra- 
tion properties is shown in this magnification. It reveals 
the open passages between particles, and the porosity 
of the particles themselves through which liquids 
flow freely. Yet these openings are so microscopic 
that they trap even the finest insoluble impurities. 


Johns-Manville CELITE 
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go move 


Provides sparkling clear drinking water. Many municipalities 
depend on Celite filtration to help keep drinking water uniformly 
healthful and pure. Celite efficiently removes amoebae and algae... , 
redijces the need for other chemical treatment. 


~ 


Filters impurities from monosodium glutamate. Celite 
filtration meets the high purity standards of the food industry in 
removing microscopic, non-crystallizable impurities from the widely 
used food product—monosodium glutamate. 


Removes oil from urea solutions. Hyflo and 
Sorbo-Cel, two special grades of Celite, are used by the 
chemical industry to filter oil from urea solutions used to 
make plastic grade resins. 


-the diatomite filter aid 
from bag bag 


Boy a bag of Celite* in New York 
today. Next year, buy another bag 
of the same grade in California. You 
can depend on getting the same per- 
formance from both bags because 
Celite is always uniform. 

Every pound of Celite comes from 
the world’s largest and purest com- 
mercially available diatomite deposit. 
Every pound is processed and graded 
at the same plant under the same 
conditions. Yet, with the large in- 
ventory maintained at the plant and 
Johns-Manville’s nationwide net- 


Diatomite Filter Aids 


work of warehouses, you’re assured 
of fast, sure delivery when and where 
you want it. 

Celite gives you more economical 
filtration, too. Because of its lower 
wet density, you get greater surface 
coverage—actually 6 bags of Celite 
will do the work of 7 bags of other 
diatomites. Celite filter powders 
come in a full range of grades. It’s 
easy to select the one grade that 
gives you the clarity you need at 
the fastest flow rate. 

So, if filtration belongs in your 
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processing operations, it will pay you 
to call in your local J-M Celite engi- 
neer. Backed by Johns-Manville’s 
research facilities and years of prac- 
tical diatomite experience, he can 
help you with your filtration prob- 
lems. Call him today or write Johns- 
Manville, Box 14, New York 16, 
New York. In Canada, write 565 
Lakeshore Road East, Port Credit, 
Ontario. 


*Celite is Johns-Manville’s registered trade mark 


for its diatomaceous silica products. 
JM 
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| 
“FE” horizontal, balanced-opposed compressors; 3,500 hp; five-stage; 3,000 psig. 


Type “T” single-stage, oil-less cylinder gear-driven hydrogen recycling compressor. 
Horizontal, straight line, double-acting types; single or multi-stage; 
lubricated or non-lubricated; 15 to 150 hp; pressures 
up to 5,000 psig. 
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300 pressures up to 5,000 psig; 
cated or 


Type “P” air-cooled, motor driven com- 
pressor; 7% to 125 hp. 


Class “H” four corner, 
steam-driven com- 
pressor; 150-1400 hp. 
One of two 30” stroke, 
1,000 hp hydrogen 
recycling units. 
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There’s a or every process need 


DSP MARK II Etcher, designed and built by Centre Circuits, Inc., State College, Pennsylvania, expressly 


for Dry Screen Process, Inc. This etcher (1) prints circuit in wax base thermal plastic-resistant material 
on copper-clad fiberglass sheets; (2) sprays the sheets with etchant to remove the unprinted copper; 
and (3) removes the plastic-resistant material by de-greasing, leaving the bare copper circuit. 


Titanium components “unetched” by FeCl,...Cr,0,-+ H,SO,...(NH,),S,0,... 


Like hundreds of non-military titanium users, Dry 
Screen Process, Inc., Pittsburgh, Pennsylvania, has 
found that titanium—despite its higher initial cost 
—can be the most economical solution to severe 
corrosion problems. 

Dry Screen Process, Inc., manufactures equip- 
ment used in processing printed electronic circuits. 
They needed a metal that would resist highly cor- 
rosive etching solutions: ferric chloride . . . chromic 
sulfuric acid . . . ammonium persulphate. 

In addition to 4" diameter titanium for vertical 
members of immersion racks (one is seen above), the 
company uses 1’”’ diameter Republic Titanium for 
pump shafts. These are in constant contact with the 
etching solutions. Machines utilizing titanium com- 
ponents have been in service for more than a year. 
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Recent inspections revealed what Dry Screen 
Process, Inc., wanted—absolutely no corrosion! 

The complete immunity of titanium to sea water 
and salt spray is well established. Titanium also 
resists attack by a number of molten metals, and 
weld zones are comparatively insensitive to prefer- 
ential attack. The chart above lists information on 
the corrosion-resistance of Republic Titanium to 
more than a dozen reagents. For a comprehensive 
listing, mail the coupon. 

To help you select, apply, and process titanium, 
Republic 3-DIMENSIONAL Metallurgical Teams 
will work closely with your own metallurgists and 
engineers. Comprised of field, mill, and laboratory 
metallurgists, they can help you solve even the 
most severe corrosion problem. 


October 19, 1959—CueEemicaL ENGINEERING 


~ 
: 
i 
7 


the 
justified 


CORROSIVE MEDIA Time of Rate 
exposure (ipy) 
Reagent Conc. (%) | Temp. °C. (hours) | Corrosion 
Acetic Acid— Glacial 99 B. P. (119) 300 | <.0001 
Ammonium Chloride saturated} 100 144 nil 
Bromine vapor 30 24 <.0001 
Citric Acid 50 100 144 -00005 
Carbon Tetrachloride 
+1% water 100 Boiling 300 <.0001 
Chlorine Gas (water 
saturated) 100 75 30 <.0001 
Ferric Chloride 10 Boiling 300 |<.0001 
Hydrogen Peroxide 
Hydrochloric Acid 
(aerated) 5 Room 144 <.0001 
Lactic Acid 85 Boiling ‘ .0002 
Nitric Acid (aerated) 10 35 144 .00016 
Phosphoric Acid 10 80 300 .072 
Photographic Emulsions .... | <.0001 
Sodium Hydroxide 28 Room 300 <.0001 
Sulfuric Acid 10 Room 300 .0072 
Tannic Acid 25 100 144 nil 


REPUBLIC STEEL 


Range 
of Sttiudlard, anced, 
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5%" REPUBLIC TITANIUM TUBING (surrounded by a 
galvanized steel pipe water jacket) is used by the 
Kuehne Chemical Company, Elizabeth, New Jersey, in 
the manufacture of sodium hypochlorite. From a reactor 
tank, this bleaching fluid is transmitted through the 
tubing at the rate of eight cubic feet per hour. Of the 
materials capable of resisting sodium hypochlorite, 
titanium offered greater strength and reasonable cost. 
Republic’s Steel and Tubes Division—world's leading 
producer of specialty tubing—has the experience and 
facilities to put this new metal to work in difficult tubing 
applications. Mail coupon for complete information. 


SPECIFY REPUBLIC STAINLESS STEEL DRUMS for 
handling and storage of easily contaminated or highly 
corrosive packaged goods. Unaffected by most chem- 
icals, ENDURO® Stainless Steel offers little foothold 
for contaminants or bacteria. These drums are built to 
withstand hard use. They require no painting. Available 
in 55- and 30-gallon sizes, double-seamed or all- 
welded construction with I-bar or pressed out rolling 
hoops. Mail coupon for details. 


REPUBLIC STEEL CORPORATION 

DEPT. CE-8368 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
Please send complete information on: 
ORepublic Titanium 

ORepublic Titanium Tubing 

O Stainless Steel Drums and Barrels 


Name Title 
Company. 

Address_ 

City. Zone. State. 
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How Cooper-Bessemer 
is teaming up with 

Pratt & Whitney Aircraft 
to develop JET TURBINE 
POWER for industry 


The cutaway model shown is a revolutionary new concept 
in gas turbines. The generating unit is a new Pratt & Whitney 
Aircraft jet engine —a modification of the famous J-57 
aircraft engine, designed for gas fuel. The companion power 
unit is a new Cooper-Bessemer power turbine. This combi- 
nation, now in the advanced experimental stages, represents 
the hottest development in industrial power in 20 years. 
It will mean drastic economies in installations of engine- 
driven compressors, generators and other rotating machinery. 


For example, in gas compressor stations, it is expected 
to reduce total station cost by 50% ! 


Plans call for this new gas turbine to be available for 
broad application within 18 months. In the meantime, watch 
for reports on further developments in this pioneering team- 
work by Cooper-Bessemer and Pratt & Whitney Aircraft. 


BRANCH OFFICES: Grove City » New York + Washington + Gloucester 
Pittsburgh + Chicago + Minneapolis + St. Louis + Kansas City + Tulsa 
New Orleans Shreveport Houston Greggton + Dallas Odessa Pampa 
Casper + Seattle - San Francisco + Los Angeles 

SUBSIDIARIES : Cooper-Bessemer of Canada, Ltd.... Edmonton » Calgary 
Toronto + Halifax 

C-B Southern, Inc... . Houston 

Cooper-Bessemer International Corporation... New York + Caracas * MexicoCity 
Cooper-Bessemer, S.A.... Chur, Switzerland + The Hague, Netherlands 


GENERAL OFFICES: MOUNT VERNON, OHIO 
ENGINES: GAS DIESEL - GAS-DIESEL 
rter scale model of expe ntal gas tur. COMPRESSORS: RECIPROCATING AND CENTRIFUGAL, 
bine being developed by Cooper Bessemer ENGINE, TURBINE OR MOTOR DRIVEN 
cand Pratt & Whitney Aircraft Units should 
be available for use within 18 months. 
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This is a 1%” Teflon’ hose, 


actual size, 
bending to 


A DIAMETER OF 6°." AT-65° F! 


Impossible to produce? TITEFLEX did it, and only 
TITEFLEX has it! Industry’s idea of what flexible Teflon 
hose in large diameters can and cannot do has changed 
overnight. 


THESE ARE THE FACTS: 


@ Minimum bend radius is only 3% times diameter! 
Available up to 2 inch diameter, lengths to 25 feet. 


@ [thas all Teflon’s important features : fatigue life sets 
endurance records... it’s tough, friction-free, light, inert, 
highly resistant to corrosion and extreme temperatures. 


@ Teflon innercore is convoluted by exclusive process, 
and reinforced with TITEFLEX heavy-duty wire braiding. 


@ Seal faces pressure tight. Braid, innercore and fit- 
tings are made practically one by the TITEFLEX method. 


Already Springfield “400” is in use for live steam, alco- 
hols, methanol and corrosive fluids. New uses for the 
toughest jobs are found every day ... how about your op- 
eration? Get a copy of our bulletin from your TITEFLEX 
Distributor (in the Yellow Pages). Or drop us a line. 


*T.M. of duPont 


titeflex inc. springfield mass. PACIFIC DIVISION * SANTA MONICA * CALIFORNIA *°T.M. of Titeflex, Inc., Pat. Pend. 
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Meet your need for CHEMICAL RESISTANCE 
with hose of Du Pont TFE resins 


Hoses lined with TEFLON are used here to handle 
chemicals and solvents in compounding cosmetics, 
colognes, room deodorants and insecticides. 
“Waxy” surface of TEFLON prevents holdup, 
absorbs no odors, and permits easy cleaning for 
service changes without contamination. 


TEFLON is Du Pont’s registered trademark for 
its fluorocarbon resins, including the 
TFE (tetrafluoroethylene) resins discussed herein. 
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If resistance to acids and solvents is a must in your process, consider hose lined 
with TEFLON TFE-fluorocarbon resins. These tough materials are totally inert to 
virtually every chemical encountered in industrial processes. Hose lined with a 
TEFLON TFE resin is rated for continuous use up to 500°F, and will handle 
superheated steam; yet it is useful even in liquid-oxygen service. It is tough, long- 
lasting, and solves problems of holdup and contamination because adhesive 
substances won't stick to the “waxy” internal surface. 

This unique combination of properties makes hose lined with TFE resin ideal 
for the toughest service conditions, And now, new constructions especially for 
industrial applications include fiber reinforcements, elastomeric coverings, con- 
voluted tubing for greater flexibility, and a variety of industrial couplings. 

Consult your dealer, or write: E. I. du Pont de Nemours & Co. (Inc.), 
Poly-chemicals Department, Room T-101019, Du Pont Bldg., Wilmington 98, 
Delaware. 

In Canada: Du Pont of Canada Limited, P.O. Box 660, Montreal, Quebec. 


TEFLON’ 


TFE-FLUOROCARBON RESINS 


BETTER THINGS FOR BETTER LIVING. . . THROUGH CHEMISTRY 
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Major producers count on DAY equipment 
_ to process solid propellant fuels 


DAY builds equipment specifically designed to meet the exacting 
requirements for processing solid propellant fuels. The machine types shown 
here have been specified by major producers of solid fuels for their safe and 
efficient operation, ruggedness and thorough dependability. 


Investigate the many proven advantages of DAY equipment for your 
processing work. You'll receive every benefit that more than 70 years of 
experience in building a variety of processing machinery can bring, plus 
DAY'S matchless reputation for reliability and service. Write for detailed 
information on DAY equipment to meet your requirements, or call in a J. H. 
Day Company field engineer. 


i. H. DAY 


Division of The Cleveland Automatic Machine Co. 
4926 Beech Street, Cincinnati 12, Ohio 
MANUFACTURERS OF QUALITY MIXING, BLENDING, SIFTING, MILLING EQUIPMENT SINCE 1887 


DAY PONY MIXERS 
twin or single motion, pro- 
vide fast, thorough mixing 
of curing agents and high 
performance fuel addi- 
tives Whatever your re- 
quirements, there’s a DAY 
Pony Mixer specifically 
DAY DISPERSION MIXERS designed to do the job. 
offer many special features for Write for Bulletin 500. 
processing solid propellants: Jacketed stainless steel 
tank; close temperature control; many safety fea- 
tures; provision for vacuum mixing; equipped for 
remote operation. Available in a complete range of 
laboratory and production sizes, 14 —300 gal. capac- 
ities, 34 to 150 h.p. drives. Write for Bulletin 1157. DAY 3-ROLL MILLS 
produce fine dispersions 
of fuel curing agents that 
DAY RIBBON BLENDERS were previously blended in 
provide fast, pre-blend- DAY Pony Mixers. DAY 
ing of oxidizer grain sizes Mills -~ built - 10” x 22 
prior to final dispersion and 14” x 30” sizes for 
mixing of the composite production quantities; in 
fuel. Built in a wide range 5” x 12” and 4” x 8" sizes 
of rugged tank sizes and for pilot operations. Write 


designs, with various for Bulletin 158. 
types of agitators. Write 
for Bulletin 800. 


DAY RO-BALL GYRATING SCREENS 

use super-active ball cleaning principle to sift foreign materials 
from oxidizers and additives; to obtain selected grain sizes for 
burning rate control. Many models are available to provide from 
two to five separations, with choice of discharge designs. Write 
for Bulletin 957. 
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...another reason why Timken® stainless steel 


tubing gives you more for your money 


HEN you need stainless steel pressure tubing 

for high temperature and pressure applications, 
take this wise step: Specify Timken® stainless pressure 
tubing. You will be sure of getting the finest quality 
available. One reason: Timken steel quality begins in 
our own melt shop. Another, our tubing gets “the white 
glove treatment” thru all manufacturing operations. 
For example, during white pickling, shown above, 
stainless steel straps hold the tubes to prevent damag- 
ing the surface. Excellent surface finish and high inter- 
nal quality are assured in Timken stainless tubing 
because: 

1. THE TIMKEN SEAMLESS tube mills are among the 
most modern and best-equipped anywhere. 

2. WE PIONEERED the production of stainless steel 
tubing for pressure tube applications, and have devel- 
oped numerous stainless and intermediate alloy steels 
for this purpose. 

3. SPECIAL TECHNIQUES, some of them unique in 


the steel industry, are used in producing Timken stain- 
less pressure tubing. 

Call in Timken Company metallurgical experts to 
help solve your stainless pressure tubing problems. 
And there’s a wide variety of sizes and grades of tubing 
—some not available anywhere else. For the most for 
your money in steel, specify “Timken”. The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable: “TIMROSCO”. Makers of 
Tapered Roller Bearings, Fine Alloy Steels and Removable 
Rock Bits. 


WHEN YOU BUY TIMKEN STEEL YOU GET... 
1. Quality that’s uniform from heat to heat, bar to bar, 
order to order 
2. Service from the experts in specialty steels 


3. Over 40 years experience in solving tough steel 
problems 


TIMKEN ALLOY STEEL AND SEAMLESS TUBING IS AVAILABLE FROM STEEL SERVICE CENTERS IN 44 CITIES IN THE UNITED STATES 
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helps you choose the right 


THERMOCOUPLE WELLS 


Here’s valuable help in the often-per- 
plexing job of picking the right ther- 
mocouple wells and assemblies for 
particular applications. 


This new Honeywell catalog brings you 
a wealth of useful data . . . provides all 
the information you need to make the 
right selection every time. Included in 
the catalog are: 

© Well designs and dimensions 

@ Pressure and temperature ratings 

® Corrosion data 

Thermocouple assembly data 


® Ordering and pricing information 


Honeywell 


FILL OUT AND MAIL THE COUPON FOR YOUR COPY—NO OBLIGATION 


MINNEAPOLIS-HONEYWELL 
Wayne and Windrim Avenues 
Philadelphia 44, Pa. Please send me a copy of the new Thermocouple Wells Catalog G102-1. 


Name Title 


Company 


Address 
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ki Ins. Operating Economy 
Advance Design 


Rugged Dependability 


Traylor.made 


10’-0” diameter x 340’—0” 
Traylor Rotary Kiln in a Port- 
land Cement plant. 


Traylor engineers have built hundveds of Rotary 
Kilns now being used in industry throughout the 
world. Traylor kiln shells are fabricated with 
quality steel plate. The full-floating type of tire 
with special mounting holding the tire in place— 
but permitting it to float free of the shell as it con- 
tracts and expands is another reason why Traylor 
Kilns are your best buy. For details, ask for 
Traylor Bulletin No. 1115. 


8’-0" x 150’-0” Rotary Kiln in 9-6" dia. x 250'-0" Rotary Kiln 12'-O” x 325’-0” Rotary Kiln in 
a portland cement plant. in a portland cement plant. a chemical plant. 


TRAYLOR ENGINEERING & MFG. CO. 


1200 MILL ST., ALLENTOWN, PA. 
Sales Offices: New York — Chicago — San Francisco 
Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P.Q. 


See our display at the Chem-Show booth #495 New York Coliseum, Nov. 30 to Dec. 4 
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205T Volumetric Differential Pressure Transmitter measuring mol- 
ten sulphur flow at Freeport Sulphur Company’s mines in Louisiana; 


No pocketing ... no 
purging ... no plugging 
... with this low-cost 
transmitter desigred for 
flow, level and differential 
pressure measurement. 


Flow 
Recorder 


iquid Sulphur from 
Individual Wells 


Collecting 
Pan 


Two all-welded stainless steel sensing diaphragms installed in the 
pipeline eliminate the need for steam tracing of the lead lines. Re- 
sult—quicker, less expensive installation; negligible maintenance; 
process shut-down eliminated. 


Freeport Sulphur Company 
saves time, money on 
molten sulphur flow control 


Taylor Volumetric DP Transmitter 
costs less to install and maintain 


The Taylor 205T Transmitter costs less to install 
because none of the steam jacketing and in- 
sulation needed for a conventional aneroid 
meter is required. There is no need to insulate 
leads or meter body, since sulphur comes in con- 
tact only with the pressure sensitive diaphragms 
located either side of the orifice plate in the 
pipeline. 

It costs less to maintain since molten sulphur does 
not enter any portion of the instrument—no 
chance of corrosion, no costly clean-out 
necessary. 


Utilizing the force-balance principle, coupled with 
sealed silicone-filled sensing systems, the 205T 
Transmitter is the ideal, economical way to 
eliminate purge and seal problems as well as 
costly steam tracing. Accurate, sturdy, depend- 
able and low-cost, it can solve your most 
difficult flow and liquid level measurement 
problems. 


Ask your Taylor Field Engineer for full details, 


or write for Bulletin 98281. Taylor Instrument 
Companies, Rochester, N. Y., or Toronto, Ont. 


Taylor Lnslruments MEAN ACCURACY F/RST 
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GRINNELL REPORTS ON VALVES: 


THE ADVANTAGES OF 


GRINNELL-SAUNDERS DIAPH 


One of the most important require- 
ments of valves for high-vacuum serv- 
ice is that they must be vacuum-tight at 
ill times during their operating cycle. 
Diaphragm valves of the Grinnell- 
saunders manufacture fully meet this 
equirement. When clamped between 
he flanges of the body and bonnet, the 


Valve provides vacuum-tight seal in closed position 


liaphragm is easily made vacuum-tight 
lown to 0.1 micron — with an in-leak- 
ige rate of less than 0.1 micron cubic 
foot/hour. Whether in the open, throt- 
ling or closed position, the diaphragm 
presents a smooth, unbroken face to the 
acuum side of the chamber. 


IN 


HIGH-VACUUM SERVICE 


RAGM 


Dependable performance and long service life 
for vacuums down to 0.1 micron . . . with leak 
rates of less than 0.1 micron cubic foot/hour 


Rugged, nylon-reinforced 
diaphragms in a variety of materials 


Grinnell has perfected a method 
of reinforcing its diaphragms with 
wear-resistant nylon. The result is a 
diaphragm that lasts longer at high- 
vacuum. The only part of the valve 
subject to service wear at any time is 
the diaphragm — which can easily be 
replaced in a matter of minutes, with- 
out removing the valve body from the 
system. Diaphragms are available in a 
wide choice of materials. 


Rugged, reinforced nylon diaphragm gives long-lasting life 


Contamination minimized 


Construction of Grinnell-Saunders 
Diaphragm Valves provides separa- 
tion of the working mechanism from 
the vacuum within the system. This 
isolation of lubricated working parts 
prevents contamination of the system 
from lubricant outgassing. 


Large, unimped 

The large pa: 
valve, in the ope 
imum impedance 
dom moving m 
down to high-vac 
the pump-down 


In open position, valve p 
Special provision 

Sealed bonnet 
evacuation when 
type diaphragms 
uation of the bonr 
tic diaphragms, u 
peratures, do requ 
bonnet for long di 


For more informa 


Get further fz 
Saunders Diaphr: 
how the diaphr: 
streamline flow in 
and how the dia 
against the body 
closure. Write to: 
pany, Providence 


| VALVES 


ipeded valve passage 

e€ passage of the Grinnell 
‘open position, offers min- 
lance to the escape of ran- 
g molecules in pumping 
h-vacuum, thus shortening 
ywn cycle. 


valve passage is free and unimpeded 
risions: 


ynnets are available for 
vhen required. Elastomer 
gms do not require evac- 
bonnet. Valves with plas- 
ns, used at elevated tem- 
require evacuation of the 
ng diaphragm service life. 


ormation 


er facts about Grinnell- 
iaphragm Valves. Learn, 
aphragm lifts high for 
»w in either direction... 
> diaphragm seals firmly 
body weir for leak-tight 
te to: — Grinnell Com- 
ence 1, Rhode Island. 


electronic control 
SUCCess story 
engineer 
will want 


read... 
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Riverside’s computer-controlled 
plant now on-stream with 
Foxboro Electronic Consotrols 


pressures — temperatures — flows 
all electronically controlled 


Giant, gas-fired cement kilns, 310’ long, 10’ and 12’ in diameter 
— they’re under complete Foxboro electronic control at Riverside 
Cement Company, Oro Grande, Calif. All process variables, includ- 
ing pressures, temperatures, motion, differential pressures, motor 
speeds, gas-analysis, and gas-air ratios are included in this fully 
co-ordinated instrument system. 

Riverside’s Electronic Consotrol* Instrumentation includes trans- 
mitters, controllers, recorders, converters, integrators, alarms — all 
solid-state — all linked by a common 10-50 ma, d-c signal. Trans- 
mission is over simple, unshielded lines. And this ultra-modern con- 
trol system is fully compatible with process control computers. 

Foxboro Electronic Consotrol Instrumentation is ideal for chemi- 
cal plants, refineries, steel mills, nuclear reactors — wherever precise, 
rapid, long-distance control is required. Ask your local Foxboro Field 
Engineer about Electronic Consotrols — or write for Bulletin 21-10. 
The Foxboro Company, 3610 Neponset Avenue, Foxboro, Mass. 
*Reg. U. S. Pat. Off. 


AN ELECTRONIC CONSOTROL INSTRUMENT FOR EVERY CONTR 


Recorders Indicating Transmitters Electrical Converters 2-wire Tran: 
No amplifiers, slidewires, or Use any standard Foxboro Convert EMF and Resistance For measurem 
servo motors. Conate com- measuring element — continue measurements to a 10-50 ma, sure, absolut 
pletely independent of con- to measure and indicate even d-c signal. Rack or panel ferential pre: 
troller. 1 and 2-pen models, in event of power failure. mounted. No batteries, no Require no lo 
with 4” vertical strip chart. slidewires, no servos. 


be 
— 
— 


VTROL LOOP FUNCTION 


Transmitters 
asurements such as pres- 
sbsolute pressure, dif- 
il pressure, and level. 
no local power supply. 


Indicating Controllers 

May be mounted individually 
or in same housing with re- 
corder. Each operates and pulls 
out from panel — completely 
independent of the other. 


Typical application of Foxboro Electronic Consotrol Instrumentatio 
. . « Riverside Cement Company's modern plant at Oro Grande, Cali 
310’ kilns have all process variables under Foxboro electronic co 
trol. Other major Foxboro electronic installations include petra 
chemical plants in the U.S. and Canada, nuclear reactors, as we 
as unattended booster stations on a 680-mile crude oil pipe lin 
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Automatic submerged metal 
arc was one of three welding 
methods employed by B-L-H’s 
Eddystone Division on this 
100-ton vessel. 


Chrome molybdenum steel 
5 1/16 in. thick was carefully 
preheated prior to tack- 
welding. Shown is a profile of 
the joint, beveled by flame 
cutting between half-cylinders. 


At B-L-H the proof of the welding is in the testing... 
X-rays of giant pressure vessel showed not one defect! 


The 100-ton pressure vessel illus- 
trated was fabricated at the B-L-H 
Eddystone Division by welding to- 
gether two half-cylinders, 12 ft. long, 
6 ft. in radius, and made of 5 1/16-in.- 
thick chrome molybdenum steel. Then 
these had to be joined at top and 
bottom to hemispherical heads of the 
same material 25¢ in. thick. The ends 
of the cylinder walls had to be tapered 
from the outside so that the walls and 
heads would be of the same thickness 
at the joint. Joint design for the 
longitudinal welds called for 64 passes 
to be built up in a balanced manner, 
first on one side of the cylinder wall, 
then on the other, to avoid uneven 
stresses. 


Welding several nozzles to the heads 
presented some unusual problems. 
One such weld required 92 passes. In 
all, 13 kinds of steel ranging from 3¢ 
in. to 5 1/16 in. in thickness were used. 


All root passes, all joints that were 
back-chipped, and all completed welds 
were examined by magnetic particle 
inspection. Also, as a requirement of 
the job, all welds in the piping and the 
vessels were subjected to a 100% 
radiographic inspection with 1-curie 
sources of cobalt-60. At this point the 
care and precision with which the 
welding had been planned and exe- 
cuted became dramatically evident. 
No defects were found and no repair 
welding was necessary. 


Only a shop with Baldwin’s wealth 
of skills and facilities could have 
handled this tough job so efficiently 
... S80 economically. 


A copy of our illustrated Weldment 
Bulletin 7001 is yours for the asking. 


BALDWIN LIMA: HAMILTON 


Bdaddystone Division 
Philadelphia 42, Pa. 
Hydraulic turbines « Weldments + Dump cars « Nonferrous castings « Diesel engines » Special machinery » Bending rolls » Ship propellers 
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AIR or VAPOR 


—The Factors That Won't Stay Put 


Calculating pump pressures and capacities 
is fairly simple as long as you deal with 
factors that behave themselves. But when 
air enters the picture you can trade your 
slide rule for a crystal ball. 


Of course a pump isn’t supposed to have 
any air in it, but nevertheless at unpredict- 
able times you get air or vapor in unpredict- 
able quantities. When you do, your nice cal- 
culation of volume and specific gravity and 


viscosity goes out the window. All you can 
do is guess. 


You can’t escape the fact of air or vapor 
in what is supposed to be liquid, but you can 
play safe by specifying LaBour pumps. Even 
non-priming LaBours can handle air mixed 
with the liquid, and they do not air-bind 
in many situations which would make ordi- 
nary pumps inoperative. Ask us to give you 
all the interesting details. 


ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. 
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ELKHART, INDIANA, U.S.A. 
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TRIDECYL ALCOHOL 


To make DTDP—new low cost plasticizer for high temperature vinyl! insulation 


Enjay Tridecyl Alcohol is a basic ingredient of ditridecyl phthalate 
(DTDP), a new high performance plasticizer developed by Enjay Labo- 
ratories. DTDP is ideally suited to the manufacture of high temperature 
viny! insulation for the electrical industry. The use of this plasticizer will 
substantially reduce costs at no sacrifice in electrical and mechanical 
properties. Enjay does not make ditridecyl phthalate but supplies Tri- 
decyl Alcohol for its manufacture. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY COMPANY, INC. 
15 West 51st Street, New York 19,N.Y. 
Akron « Boston « Charlotte « Chicago « Detroit « Los Angeles « New Orleans « Tulsa 
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about Enjay Tridecyl Alcohol, write 
or call our nearest office for a copy 
of Technical Bulletin No. 20. 
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Roof-top Rotaspray installation 


Ceiling-mounted installation 


Major breakthrough in 
process air conditioning... 


ROTASPRAY WEATHERMAKER 


RETURN AIR 


TO COOLING TOW 


CHILLED. WATER 
STORAGE TANK 
AND FILTER STATION 
REFRIGERATION 

MACHINE 


Rotaspray units are self-cleaning, and require no filters. 
A single refrigeration machine with chilled water storage 
tank and filter station will handle a multiple unit system 
with units located at many remote points. Each unit pro- 
vides individual control of temperature and humidity. 


CARRIER ROTASPRAY 
WEATHERMAKER SYSTEM 


This revolutionary new Carrier air conditioning system is 
now available to the chemical industry. Its superiority has 
been proved by four years of field operation on many differ- 
ent installations. Compared with past systems, it provides 
better control, it lowers construction and maintenance costs 
—and occupies less space. 

Operating at high air velocity (2600 fpm) Rotaspray 
units are only 4 as large as conventional air treating appara- 
tus for the same capacity. Furthermore, they can be located 
out of doors, with no protective shelter. For system arrange- 
ment, note the diagram at left. 


Each Rotaspray unit is made of stainless steel for long 
life. Each provides superior control of temperature and 
humidity, and offers unequaled ability to meet load varia- 
tions in the area it serves. Units are compact and light, can 
be hung from the ceiling, put on the roof or suspended out- 
side on the wall. Four sizes: 10,500 to 30,000 cfm. 


For complete information on this new system, call 
the Carrier office near you. Or write Carrier Corporation, 
Syracuse, New York. > Pat. Pending 


MORE PROOF OF 


BETTER AIR CONDITIONING FOR EVERYBODY vs EVERYWHERE 


Carrier 


October 19, 1959—CuemicaL ENGINEERING 


RETURN AIR 
NODITIONED AIR OUTSIDE AR 
| 
N 
| 
WATER, 
Ler) 
62 


U.S. and Foreign Patents Applied For 


- the drive our customers asked for 


Our customers helped us design this new unit. We sent our men into the field to find out what our customers needed in 
a screw conveyor drive—then our engineers designed a new drive that offers the maximum of service, versatility, 


operating economy and long life. Here are some of its outstanding features: 


A COMPLETE DRIVE: Saves engineering and assembly time. Six sizes to cover 
entire range—each with these ratios: — 4:1, 9:1, 14:1 and 24:1. Bolts to 
any standard trough end—eliminates trough end bearing. Eliminates drive 
shaft wobble. Efficient FALK single helical gears. 


SEAL HOUSINGS: Choice of seals (neoprene or leather lip, felt or waste) to 
accommodate materiai conveyed. Space between trough seal and unit seal 
prevents conveyed material from reaching unit seal. 


REMOVABLE DRIVE SHAFT: Snap ring assembly permits easy removal. Five 
sizes, from 142” to 


TROUGH END: Can be fastened to any standard trough. Eight sizes, from 
6” to 20”. 
ALL-STEEL MOTOR MOUNT: Saves costly engineering and installation time 


and costs; no motor plates to design or fabricate. Motor can be mounted 
in virtually any position. Pre-drilled to accommodate NEMA standard motors 


Y2 to 30 HP. 
AN IMPORTANT ECONOMY: Buy only what you need—the basic reducer 


alone, or with trough end and/or motor mount. For detailed information, contact 
your Falk Representative or Distributor—or write direct for Bulletin 7106. 


THE FALK CORPORATION, MILWAUKEE 1, WISCONSIN 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 
Representatives and Distributors in most principal cities 


TAPERED 
ROLLER 
BEARINGS 
CARRY 
THRUST 


HOUSING 


REMOVABLE DRIVE SHAFT 
WITH SNAP RING ASSEMBLY 


FALK is a registered trademark 


FALK 


a good name in industry 
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PROTECTION PLUS 
MINUS PRICE! 


Corrosion Resistance Greatly Increased with 
DeZURIK PLASTIC-COATED VALVES at Only 
a Slight Increase in Price! 


Mild corrosive services—such as alkalies, 
mild acids, sea water and other neutral salts 
—formerly required high-priced alloys in 
valves to resist corrosion. 


Now, these and other similar services can 
be handled by a DeZurik Plastic-Coated Valve 
at a price only slightly higher than a cast iron 
valve. 


The plastic coating of DeZurik Valves resists attack from mildly corrosive 
services and is particularly suited to the handling of de-ionized and de-mineral- 
ized water where iron contamination is objectionable. 


Plastic-Coated DeZurik Valves eliminate the frequent replacement of low 
cost valves on systems where contamination or corrosion destroyed the valve 
in a short time, yet the use of more expensive high alloys was prohibitive. Now 
one valve, costing only slightly more than a cast iron valve, eliminates replace- 
ment valve costs, maintenance expense and down time! 


Get more information from the DeZurik DeZuRIK 


representative in your area, or write 


CORPORATION 
SARTELL, MINNESOTA. 
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Spotlighting 
thenewTGS | 
Recovery Plant \ 


OKOTOKS 


atOKOTOKS 


OKOTOKS marks another step in the 
steadily broadening service being 
developed by TGS for industries in the 
States and Canada. Production from 
OKOTOKS, sitting on top of the vast 
“sour gas” field a few miles south of 
Calgary, Alberta, will add a significant 
tonnage to the supplies of Sulphur 
already available through TGS to the 
expanding industries in the Pacific 
Northwest. OKOTOKS is set up to make 
shipments of Sulphur in solid or 

molten form. 


TEXAS GULF SULPHUR COMPANY 
75 East 45th Street, New York 17, N.Y. 

811 Rusk Avenue, Houston 2, Texas 

Sulphur Producing Units: 

Newgulf, Texas » Spindletop, Texas * Moss Bluff, Texas 
Fannett, Texas * Worland, Wyoming 

Okotoks, Alberta, Canada 
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P ICKLED in a 4% brine solution! 


CHOKED 


in a tornado of abrasive dust! 


FROZEN 


for weeks at 75° C below zero! 


BURIED ALIVE 


in thick, sluggish mud! 


nothing... but nothing stops 
Super-Seal open-type motors 


Thanks to exclusive Poxeal and Silco-Flex insulations, Super-Seal motors have shown endurances that even 
enclosed motors couldn’t match. Results and reasons available from your A-C representative or distributor. 
Or write General Products Division, Milwaukee 1, Wisconsin 


ALLIS-CHALMERS 
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In this Split Wedge Gate 


you can see why it pays to 


Specify JENKINS for 


This picture shows the many points of 
excellence in the design and construction 
of Jenkins Fig. 1327 Split Wedge Stainless 
Steel Gate Valves. Compare them with any 
valve you know. You'll conclude that it’s 
hard to beat Jenkins at making valves, no 
matter what the material. 


But no picture can show the quality of 
the castings . . . the precision machining .. . 
the rigid inspection and testing that have 
gone into this valve. All of these are as 
important as design and metal alloys in 
assuring long, dependable, economical 
valve service. And, all of them are up to the 
peak standards for which Jenkins has been 
known for almost a century. 


SEND FOR NEW CATALOG of Jenkins 
Stainless Steel Valves. You'll find in it the 
patterns you want, in a choice of alloys 
that satisfy the requirements of practically 
all corrosive services. Also, you'll see that 
these Jenkins valves meet valve industry 
specifications and the high standards estab- 
lished by the leading users of stainless steel 
valves. Jenkins Bros., 100 Park Avenue, 
New York 17. 


—_ of high strength malleable 
iron designed for firm grip and 
easy operation. 


~YOKE BUSHING, easily renewable. 
Made of bronze, for ideal thread 
engagement with stainless steel 
Spindle, to —_ seizing or gall- 
ing of spindle threads. Bushing of 
stainless steel is optional. 


SPINDLE has long thread bearing 
surfaces with correct lead for easy, 
tight closing. Screws into wedge 
carrier, then secured by a stain- 
less steel pin. 
YOKE BONNET has liberal space 
between yoke arms for easy ac- 
cess to packing box. Precision 
machined flange face assures uni- 
form contact with gasket for a 
tight body-bonnet joint. 
GLAND consists of two pieces — 
gland flange and gland follower — 
eliminates binding of follower in 
case gland bolts are tightened 
unevenly. 
PACKING of Chevron-type Teflon 
in large packing box prevents leak- 
age. Only a minimum load is re- 
quired on gland, extending service 
life of packing. 
WEDGE CARRIER connects wedge 
to spindle and raises or lowers it. 
Husky in size to stand any operat- 
ing strains. 
SPLIT WEDGE is the ball-and-socket 
design which automatically adjusts 
to the tapered seating surfaces 
for positive shutoff. The discs, re- 
volving freely in the wedge carrier, 
produce a self-cleaning action on 
seating surfaces and reduce pos- 
sibility of galling and seizing. 

BODY —Through-port design for 
full, free flow. Ample wall thick- 
ness and good design provide extra 

strength to withstand stresses. End 
flanges conform to M.S.S. specs. 


‘ JENKINS | , JENKINS BROS., 100 Park Avenue, New York 17, N. Y. 


LOOK FOR THE JENKINS DIAMOND a creas Send the new 


Have a represent- 
ative callonme COMPANY. 


Sold Through Leading Distributors Everywhere ADDRESS 
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HOW 
CLOSER LOOK AT 
GAUGE BUYING 

TODAY... 


can save up to 40% on many 
pressure gauge applications 


Analyzed your gauge needs lately—-how much 
gauge performance you're getting, compared to 
what you need and what you pay for? Perhaps 
it’s time for a closer look at United States Gauge 
with its line of 50,000 standard pressure gauges, 
plus specials (and all possible choices in case 
styles, sizes, materials and pressure ranges). 
For example, note how you can save up to 40% 
on premium gauges and still get premium per- 
formance with the USG A-Line (top, right). 
Note, too, how you can get the exact gauge for 
any need and cut waste of under - buying or 
“over-gauging” . . . from all the gauge lines 
available at this one source. Then check the 
USG distributor listed in your Yellow Pages. Or 
write direct for catalogs and name of your near- 


est distributor today. 


UNITED STATES GAUGE | -==- 


the 
“Yellow Pages’ 


Division of Ametican Machine & Metals, Inc., Sellersville, Pa. 


Paying needless premium prices for reliability? USG 
A-Line pressure gauges have premium construction, 
save up to 40% on premium prices. Meet A.S.A. Grade 
A standards, including 1% accuracy. Extra rugged, 
they are built to deliver longer under severe operating 
conditions, where you do not require the accuracy of 
Grade AA gauges, but where reliability and cost- 
cutting are “musts”. Wide choice of Bourdon tubes, 
case styles and sizes, pressure ranges, and movements. 
You must see the sturdy design and price to believe the 
value and performance. Models for general-purpose 
service, altitude, refrigeration, ammonia and hydraulic 
applications. Write for Catalog 305. 


Buying too much gauge for 
your purpose? Save with 
volume-priced, precision- 
built USG Drawn Case 
Gauges for service where 
your gauge need calls for 
A.S.A. Grade B standards, 
including 2% accuracy. 
Write for Catalog 64A. 


Getting all the accuracy 
you‘re paying for? You 
can’t buy more precision 
than with USG Test 
Gauges which meet or ex- 
ceed A.S.A. Grade AA 
standards, including accu- 
racy as high as 0.2 of 1%. 
Write for Catalog 400. 
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Putting the PRESSURE on Ethylene Production... 


Ethylene Refrigeration: Three multi-stage, hori- 
zontally split I-R centrifugal compressors, handling 
ethylene gas at 396 psig discharge, driven by 12,150 hp 


Fe “i a Four multi-stage, horizontally split I-R 
centrifugal units compressing 10,750 cfm of hydro- 
carbon feed gas to 525 psig eee driven by 12,150 
hp gas turbine. 


One single-stage verti- 
cally split and one multi-stage horizontally split I-R 
centrifugal compressor handling 17,900 cfm at 265 
psig discharge, driven by 12,150 hp gas turbine. 


Three Trains of Ingersoll-Rand 
Centrifugal Compressors help P.C./. 
boost ethylene output at 

Lake Charles plant 


HE new plant of Petroleum Chemicals, Inc., at Lake 

Charles, La., can produce one hundred thousand tons of 
ethylene per year, making it one of the country’s major 
sources of this vital component for the chemical and plastics 
industries. Built by the Lummus Company, this P.C.I. plant 
features the latest technology and equipment for ethylene 
production. e 

To handle the various pressures required, nine Ingersoll- 
Rand centrifugal compressors are installed in three trains, 
each with its own gas turbine drive. The installation for 
ethylene refrigeration, shown in the photo above, consists of 
three multi-stage, horizontally split centrifugal compressors. 
This and the other two multiple-unit installations, all under 
one roof, are diagramed at the left. All of these centrifugals 
are designed to permit a 50% increase in plant production. 

P.C.I. facilities at Lake Charles and the adjoining Calcasieu 
Chemical Corporation’s plant (built and operated by P.C.I.) 
also include two other I-R centrifugals, eleven I-R recipro- 
cating compressors totaling more than 23,000 hp, two I-R 
Axi-compressors and ninety-two I-R centrifugal pumps. 

For information on equipment best suited to your compres- 
sion requirements—centrifugal, reciprocating, axial-flow rotary 
or ejector—contact your nearest I-R engineer. Sizes and types 
range from vacuums of 5 microns to discharge pressures of 


35,000 psi. 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 


COMPRESSORS * GAS & DIESEL ENGINES * PUMPS « AIR & ELECTRIC TOOLS * CONDENSERS * VACUUM EQUIPMENT * ROCK DRILLS 
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This flaw is .004 square inches in area 


Reveals variations 
in O.D. size, 

wall thickness, 
grain size, 

and hardness. 


Damascope revealed exact size and location 


FOR COMPLETE 
INFORMATION ON 
DAMASCOPE TESTING 
Write today for 
four-page bulletin 
explaining operation 
and other pertinent 
data on Damascope 
inspection. 


AMERICAN STEEL 


WAREHOUSE ASS'N 


Here is a new and improved method of eddy current inspection that 
guarantees each and every piece of Damascus pressure tubing will 
meet your specifications. Damascope reveals not only the presence 
of flaws, but their exact size and location. Tubes with surface or 
sub-surface cracks, seams, » holes and inclusions are automati- 
cally indicated and rejected. 

Over one million inspection feet were run to prove the new test 
which Damascus now employs as a regular production check on 
pressure tubing quality. 


DAMASCOPE “Eddy Current” Test Meets 
ASTM Area Size Limits on Flaws 


Minor Dimension 


Wall o ect Area Size 
Thickness (Length or Depth) Length x Depth 
(in.) (in. ) (sq. in.) 
0.035 i 0.0020 
0.049 0.0024 
0.058 i 0.0028 
0.065 i 0.0032 
0.072 0.0036 
0.083 0.0040 


Tubing passed by Damascope is guaranteed to meet A.S.T.M. speci- 
fications as outlined in the Book of Standards, Part 1, covering 
ferrous metals. 

If you employ more stringent requirements, Damascope can be set 
to even finer sensitivity to yield a super tube at only a slight 
premium. 


NUCLEAR APPLICATIONS 


Damascope is one of the first eddy current methods of inspection to 
be approved for tubing used in critical nuclear work. It has been 
accepted because of the unique design of Damascope and because 
power surges previously responsible for variations in test criteria 
have been eliminated. 


TUBE COMPANY 


STAINLESS STEEL TUBING AND PIPE 


GREENVILLE, PENNSYLVANIA 
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Yarway Impulse: Traps are 
the only steam traps that continually test 
for condensate in the line ahead of the | 
trap and operate to discharge It as soon 
. 
as it forms. 
| You gain by higher temperatures, | 
steadier temperatures, peak operation of 
| | steam heated equipment at all times. | 
Write for free bulletin Why How of Steam 
| tr 19, 1959 


Westinghouse multi-stage, hi-speed turbines guarantee you 


... engineered power to meet your exact needs 


world’s largest and most modern small turbine facility 
are at your disposal. Call your Westinghouse repre- 
sentative, or write Westinghouse Electric Corporation, 
Small Turbine Sales, Lester Branch Post Office, Phila- 


Why pay for power you can’t use? Or, by the same token, 
why strain a machine beyond its capability? Westing- 
house can meet your exact turbine requirements wit 
the world’s broadest line of wheel sizes and design capa- 
bilities for steam conditions through 2400 psig—1050° 
F at the throttle, exhausting from 1 in.hg absolute to 
300 psig.* 

Fitting the right wheel size to the job is the key to 
efficiency and economy. By knowing your process re- 
quirements, cost of steam and number of hours you 
expect your turbine to run during the “‘payoff’’ period, 
we can provide the turbine design best suited to your 
power and economic requirements. 

To meet these varied requirements, Westinghouse has 
available five frame sizes of multi-stage, hi-speed tur- 
bines with wheel diameters ranging from 12 in. to 32 in. 
In addition, interchangeability of many wearing parts 
saves you money on inventories and stocking of 
spare parts. 

Westinghouse turbine specialists located throughout 
the country are available at all times to provide per- 
sonal attention to your heat balance problems, and are 
equip to offer yr ay price and performance 
data for this entire turbine line. The capabilities of the 
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delphia 13, Pennsylvania. J-50605 


*WESTINGHOUSE MULTI-STAGE, MULTI-VALVE, HI-SPEED 
TURBINE FRAME CAPABILITIES 


Turbine Frame 
Number of Stages 
Wheel Size, in. 
Maximum hp 
Maximum rpm 


Maximum P,, 


Maximum 
Maximum P,, psig 
Exhaust Size, in. 24 30 36 4 
D. F. Exh. Size, in. 30 36 48 42x64% 48x 84 
Max. Inlet Size, in. 5 6 8 10 12 
(For special applications, inlet steam conditions to 2400 psig, 1050° F total 
temperature can be accommodated.) 


You CAN BE SURE...1F 175 


Westinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS” CBS Tv FRIDAYS 
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LOW-COST 


SECURITY 


CHEMICAL 
LINES... 


LAPP SOLID PORCELAIN VALVES 
WITH TUFCLAD®ARMOR 


Install Lapp Solid Porcelain acid proof valves and 
have that trouble-free chemical line you want—at a 
cost well within budget. With Lapp Valves in your 
system, you have the assurance of purity, protection 
and permanence. 

Because of its many special characteristics, Lapp 
Chemical Porcelain is the ideal material for main- 
taining strict purity. It is chemically inert, therefore 
resistant to corrosion from acids of all concentrations 
(except hydrofluoric); it’s hard, dense, pure, homo- 


CHEMICAL 
PORCELAIN 
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geneous, close-grained and non-porous. Impregnated 
and bonded to this porcelain by an Epoxy resin of 
high strength and chemical resistance is an armor 
consisting of multiple layers of strong fiberglass. This 
serves as an insulator against thermal shock, a cush- 
ion to accidental impact and is strong enough to hold 
operating pressure even if porcelain is fractured. 
Built-in seating handle, solid Teflon packing, spring 
washers, malleable iron trim and brass stud and bush- 
ing are other advantages that make Lapp Valves well 
worth your investigation. 


WRITE for description and specifications. 
Lapp Insulator Co., Inc., Process Equipment 
Division, 2208 Popular St., LeRoy, N. Y. 


~ 
_ 
/ 
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SALT WATER CORROSION 


How Lukens Application Research can help you 
find the right steel plate for the job 


Among other materials, our Application 
Engineering staff has studied the outstand- 
ing nickel alloy, Monel, in a variety of salt 
water applications. Monel is surprisingly 
economical when used in clad plate form— 
a Lukens specialty produced by bonding a 
layer of Monel to a tough, low-cost carbon 
steel backing plate. 

The massive legs of off-shore radar plat- 
forms, for example, are protected by Lukens 
Monel-clad steel plate. Our engineers rec- 
ommended this shielding for the critical 
splash areas extending above and below the 
water line. It has proved a most successful 
application. 

Salt water swimming pools on ocean 
liners, traditionally of tile, often require ex- 


tensive repair between voyages. We helped 
solve this problem for a well-known steam- 
ship line—again with Monel-clad steel plate. 
Beautiful to look at, these sea-going pools 
need only routine cleaning and maintenance. 
Many are now in service — others are being 
built, including one for the nuclear powered 
Savannah. 

If your assignment is salt water corrosion, 
let it be our assignment, too. Lukens Appli- 
cation Engineers have documented cases 
covering a wide range of materials selection 
problems—to help you choose the right steel 
plate. 

Contact Manager, Application Engineer- 
ing, H109 Services Building, Lukens Steel 
Company, Coatesville, Pa. 


ASK FOR THE BULLETIN ON LUKENS CLAD STEELS 
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SERIES 


AMPERES 


NEW 


POWERSTAT’: 
variable transformers 


SERIES 


AN 


POWERSTATS of the new 10B Series incorporate the most 
up-to-date variable transformer design refinements to pro- 
vide the highest ratings and performance characteristics in 
their price and size range. Separate ratings are given for 
constant-impedance and constant-current loads to permit 
maximum utilization of the POWERSTAT. Features include a 
rhodium-plated commutator surface and space-saving core 
and coil design. Ruggedly constructed for long life and 
dependable service. Two- and three-gang assemblies are 
available for increased ratings and three-phase operation. 


LL, 
C7 


RATING CHART 

OUTPUT 

CONSTANT IMPEDANCE LOAD 
MAX. AMPS. | MAX. KVA 


INPUT 


CONSTANT CURRENT LOAD 
MAX. AMPS. | MAX. KVA 


VOLTS |CYCLES | VOLTS TYPE 


SINGLE PHASE 


120 | 50/60 | 0-120 2.5 

120 60 0-132 1.75 1.75 
240 | 50/60 | 0-240 1.75 42 2.5 10B-2 
240 60 0-264 1.75 46 Ea 46 


THREE PHASE 

120 | 50/60 | 0-120 1.75 36 25 52 10B-2 

120 60 0-132 1.75 40 1.75 .40 F 

240 60 0-240 1.75 YS 25 1.0 108-3 REDUCED THICKNESS OF BASE AND BRUSH ARM HUB MAIN. NEW PHOSPHOR BRONZE EASILY REPLACED WITHOUT TOOLS. 


TAINS OVERALL HEIGHT TO MAKE POWERSTATS OF THE 108 BRUSH ARM NO WEED TO TAKE GANGED UNITS 
SERIES WITH THE OLDER 10 SERIES APART TO REPLACE BRUSHES 


ADAPTER KITS are available for mount- 
ing potentiometers, rheostats, tap switches 
and other devices to operate in unison with 
POWERSTAT type 10B. If desired, complete 
assemblies are furnished with the device 
already mounted. 


THE 
SUPERIOR ELECTRIC 
COMPANY 


Bristol, Connecticut, U.S.A. 


©1959, THE SUPERIOR ELECTRIC COMPANY 


116- 136- 
| 20.0 200 
{ 9.0 and up 
| 
So 
a 
NO INCREASE IN PRICE! 
NO INCREASE IN SIZE! \ 
SHAFT IS SLOTTED TO PERMIT TERMINALS DESIGNED TO PERMIT 
i SCREWDRIVER ADJUSTMENT IF USE OF PUSH-ON TYPE CONNECTORS, 
SOLDERED CONNECTIONS OR BOTH 
CORE STRIP-WOUND OF HIGH . 
| GRADE SILICON STEEL. MORE ‘ 
NEW BRUSH DESIGN. 
| , UARGE METAL-TO-CARBON BONDED 
AREA INCREASES EFFICIENCY 
} 
® 


C- 
126-226 | 12560 | He 


This all-new series rounds out the complete POWERSTAT variable transformer 
line. The 126-226 series offers open, enclosed, fused, cord-plug and enclosed 
terminal models; single, two- and three-gang types; manually operated and 
5, 15, 30 or 60 second motor-driven assemblies — all available in a new, 
compact functional design. They incorporate the characteristics inherent in 
every POWERSTAT: zero wave-form distortion, excellent regulation, high 
efficiency, conservative ratings, smooth control and linear output voltage. 


RATING CHART 


INPUT OUTPUT 
CONSTANT CURRENT LOAD] CONSTANT IMPEDANCE LOAD 

VOLTS] CYCLES | VOLTS] MAX. AMPS. } MAX. KVA MAX. AMPS.) MAX. KVA__| TYPE 
SINGLE PHASE 

120 4 50/60 | 0-120 12.5 1.5 18.0 2.2 ) 126 
120 | 50/60 | 0-140 12.5 1.8 12.5 1.8 

240 | 50/60 | 0-240 6.0 1.4 9.0 2.2 226 
240 | 50/60 | 0-280 6.0 17 6.0 Ly 

240 | 50/60 | 0-240 12.5 3.0 18.0 4.3 126-2 
240 | 50/60 | 0-280 12.5 3.5 12.5 35 } ° 
480 | 50/60 | 0-480 6.0 2.9 9.0 4.3 226-2 
480 | 50/60 | 0-560 6.0 3.4 6.0 34 } 4 
THREE PHASE 

120 4 50/60 | 0-120 12.5 2.6 18.0 3.7 } 126-2 
120 | 50/60 | 0-140 12.5 3.0 12.5 3.0 

240 | 50/60 | 0-240 6.0 2.5 9.0 3.7 )  |226-2 
240 | 50/60 | 0-280 6.0 2.9 6.0 2.9 

240 | 50/60 | 0-240 12.5 5.2 18.0 7.5 ) 126-3 
240 60 | 0-280 12.5 6.1 12.5 6.1 

480 | 50/60 | 0-480 6.0 5.0 9.0 7.5 )  |226-3 
480 60__| 0-560 6.0 5.8 6.0 5.8 


THE SUPERIOR ELECTRIC COMPANY, Gristol, Connecticut 
Please send: 


Series. mores representation ¢ call. 


zone state 


SERIES 


POWERSTAT: 
variable transformers 

For control applications having 

... Up to 12.5 amperes constant-current loads 
... up to 18.0 amperes constant-impedance loads 


t 10B Series Bulletin and 


Reques 
126-226 Series Bulletin giving full technical 
information, ratings and specifications. 


THE SUPERIOR ELECTRIC company 
Bristol, Connecticut, U.S.A. SE-LES591C 


____| 
come 
| © 
] 
OM MU TAT TYPE 126 
— 
| TYPE 126U 
TYPE 3PN126 
RHODIUM PLATED COMMUTATOR SOLID METAL SHAFT QUICKLY ADJUSTED TO 
SURFACE GROUND AND POLISHED ALLOW EITHER BENCH OR BACK-OF-PANEL MOUNTING 
f FOR SMOOTH OPERATION AND 
4b 
TERMINALS 
SETS TED NYLON SHAFT BEARINGS comecrens, 
... FOR YOUR FILES 5 
name 


News and Notes on... 


Good Packing Practice 


JOHNS-MANVILLE 


| Maintenance Hints Johns-Manville Packings and Textiles Dept. 


PRODUCTS 


Subject of the month: Trouble-shooting Bissleins Problems 


Question: 


How can you 
pinpoint the cause of a 
premature failure? 


Ie you carefully examine used packing, a correct 
interpretation of the damage will often suggest 
exactly what caused a premature failure. 


Generally speaking, the reasons fall into three 
areas: (a) the wrong size or style packing was 
selected for the particular service conditions, 
(b) the packing was not properly installed, or 
(c) the equipment requires maintenance. And 
any of these three conditions can not only result 
in premature packing failure . . . but can lead 
to other headaches resulting from poor perform- 
ance of equipment. 


Let us review some of the most common types 
of packing failures and their causes . . . easy to 
recognize through a careful inspection of the 
damaged packing. 


1. Damage: Excessive reductions in the cross- 
section of the packing. 


Possible cause: Bearing worn, or other shaft mis- 
alignment result in eccentric movement such as 
shaft ‘‘whip.” 


a Damage: Wearing face of the rings dried and 
charred, but the rest of the packing is still in good 
condition. 


Possible Cause: Either lack of proper lubrication, 
or the packing was not designed to withstand speed 
of movement involved, or the temperature range of 
service encountered. 
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J-M #7 Centripac® Packing shown here is designed speci- 
fically for single-stage centrifugal pumps in the process 
industries. Speeds to 3600 rpm; temperature to 500F. 


3 Damage: One or more rings missing from set. 


Possible Cause: Bottom of the stuffing box is 
badly worn, and allows the packing to extrude into 
the system, causing possible contamination. 


4. Damage:Wearonoutside diameter of the packing. 


Possible Cause: Rings rotating with the shaft, or 
coming loose in the box. Choosing the correct size of 
packing will eliminate this problem. 


To solve any sealing problem, call on your 
local J-M Packing Distributor or Johns- 
Manville representative. They are equipped 
to help you select the right packing for the 
job—one that insures long, trouble-free 
service. For information, write to Johns- 
Manville, Box 14, New York 16, N.Y. In 
Canada: Port Credit, Ontario. 


JOHNS-MANVILLE 


77 


4 
j 
4 4 
| 
i 


IRON BODY VALVES 
CAN WORK IN 


CORROSIVE 
SERVICE 


Black areas indicate hard 
rubber lining in Darling 


Darling Gate Valve, with fully revolving 
double disc parallel seat, with hard rubber 
lining (black areas). 


Rubber-Lined Check Valves...Gate Valves 


Here’s a way to make substantial savings in valves for 
corrosive or abrasive service. Darling Iron Body Check 
Valves and Gate Valves may be obtained with special 
hard rubber linings. This means you can often save 
the cost of expensive special alloy valves, yet obtain 
high resistance to corrosion or abrasion. 


Darling Check Valves employ a streamlined body 
design especially selected for application of hard 


DARLING VALVE 2 MANUFACTURING CO. 
Williamsport 3, Pa. 


Manufactured in Canada by Sandilands Vaive Manufacturing Co., Ltd., Galt 19, Ont. 


rubber lining. Excess area through the valve minimizes 
abrasion and insures full delivery of line capacity. 

Darling Rubber-Lined Gate Valves give you the 
advantages of the revolving double disc parallel seat 
and “no pocket” discs... which provide positive seal- 
ing and assure ease of operation. Available in outside 
screw and yoke type, in sizes from 2” to 24”. Write 
for further information. 


DARLING 


VALVES 
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Be 


for built-in OEM 

drives, Cleveland 
custom components 

save space, give 
smoother operation 
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By using standardized or custom-built Cleveland 
Worms & Gears, machine designers overcome the 
frequently troublesome problem of economically 
providing a quiet and efficient drive in a limited 
space. Cleveland components are available not only 
in standard sets but also in special sizes and ratios. 
Our wide range of special worm gear production 
equipment places us in an unparalleled position to 
furnish worms and gears of special designs. We 
maintain a complete and perpetual master worm and 
hob inventory that enables ready duplication of any 
Cleveland worm and gear ever made. 
Our engineering specialists will gladly give you 
complete information on any application where 
specialized worm gear know-how is required. 
Call them today—they’re as near as your phone. 
Or write for Catalog 201F—it gives complete 
data on built-in Cleveland Worms and Gears. 


The Cleveland Worm & Gear Company 
3275S East 80th St., Cleveland 4, Ohio 


A subsidiary of 
Eaton Manufacturing Company 


Affiliate: The Farval Corporation 
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Jeffrey system recovers coke fines 
at Skelly refinery 


Petroleum coke, manufactured from reduced crude oil, is an im- 
portant by-product at this new Skelly Oil Company refinery — 
important enough to justify recovering the fines dropped when 
railroad cars are loaded with the material. 
The 4” x 0 coke fines, weighing 50 pounds per cubic foot, are 
washed up in water, which then pass through a settling tank. As 
the fines drop to the bottom of the tank, a continuous V Bucket 
Collector removes the fines, conveys and,elevates them at rates up 
to 61% tons per hour. 
Jeffrey designed and built this recovery system, drawing on its 
broad experience in treatment of water, sewage, and industrial 
waste. If you have a similar problem, where valuable materials Jeffrey V Bucket Collector recovers coke fines 
can be recovered, contact Jeffrey. The Jeffrey Manufacturing from settling tank at Skelly Oil Company re- 


Company, 909 North Fourth Street, Columbus 16, Ohio. — eel a 


JEFFREY 


CONVEYING + PROCESSING « MINING EQUIPMENT...TRANSMISSION MACHINERY...CONTRACT MANUFACTURING 
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The TRUTH About 


Chemical Engineering Subscribers 


How many there are... 


Total Paid Subscription Circulation for the May 4, 1959 issue ............ 47,006 


What their titles are... 


Companies & Officials 
Works Executives 


Foremen, Supervisors, etc. 


Engineers 

Research Directors & Chief Chemists 
Other Chemists & Metallurgists 
Sales & Advertising Personnel 

Other Employees 

Independent Laboratories 


Where they are... 


Independent Wholesalers 
Professors & Instructors 
Financial 


Universities 
Newsdealers 
Libraries 


Nebraska 


New Hampshire 
Vermont 
Massachusetts 
Rhode Island 
Connecticut 
New York 

New Jersey 
Pennsylvania 


Indiana 
Illinois 
Michigan 
Wisconsin 
Minnesota 


Missouri 
North Dakota 
South Dakota 


Source: Publisher's Stat 


The figures above are of considerable importance to us 

. and to our advertisers and readers. 

That these breakdowns are a true reflection of our 
subscriber lists will be attested by the Audit Bureau of 
Circulations. ABC is a voluntary, cooperative and non- 
profit association of publishers and advertising men, 
which sets standards for the definition and measurement 
of paid circulation. At least once a year, ABC’s highly 
trained auditors come into our Circulation Department. 
Several weeks later, when they leave, they prepare and 
distribute a detailed, accurate, verified count of all who 
pay to receive CHEMICAL ENGINEERING. 

Established when there were no accepted standards of 
circulation value, ABC has helped honest publishers dis- 
prove the often-exaggerated circulation claims of un- 
ethical competitors. Naturally, this is of great value to 
the advertiser trying to reach a specific, defined group in 
a market. But it is also of great benefit to the reader. 

Detailed ABC audits have proved an effective yard- 
stick for measuring editorial vitality. By opening the 


Chemical Engineering 


A McGRAW-HILL PUBLICATION, 330 WEST 42nd STREET NEW YORK 36, N. Y. 
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Kansas 
Delaware 


District of Columbia 
Virginia 

West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 
Kentucky 
Tennessee 
Alabama 
Mississippi 
lowa Arkansas 
Lovisiana 
Oklahoma 


Wyoming 
Colorado 
New Mexico 


Alaska 
Washington 
Oregon 
California 
Hawaii 


U. S. Possessions & Other 


Canada 
Foreign 
Miscelluneous 


t for six ths period ending June 30, 1959 


complete record of a publication’s success or failure in 
winning and holding paying customers, ABC reveals the 
fields’ judgment of the editors’ efforts and progress. 
Naturally, this stimulates editors of ABC-audited publi- 
cations to be especially responsive to reader needs and 
particularly alert to ways to meet them. 

This is one reason why CHEMICAL ENGINEERING edi- 
tors survey 1,000 readers per month to learn their needs 
and wants; study reader reactions obtained through ex- 
tensive field interviews; and take numerous trips into 
industry plants and offices to talk to readers. “Serving 
the reader better” is also the reason why CHEMICAL 
ENGINEERING has more engineers on its publishing staff 
than all other Chemical Process Industries technical pub- 
lications put together. 


The result: More engineers subscribe to 
CHEMICAL ENGINEERING than to any other pub- 
lication serving the Chemical Process Indus- 
tries. And thanks to ABC we can prove it! 
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How] B&W JOB-MATCHED TUBING 


saves in oil heater applications 


++. A complete range of carbon, alloy and stain- | These are just a few of the reasons it pays to 
less steels—permits choice of steel to match — specify B&W Job-Matched Seamless Pressure Tub- 
service conditions. ; ing. Call the tubing specialist at your local B&W 

.. A wide size range—provides for freedom of _ District Sales Office, or write for Bulletin TB-417 
design. for full information. The Babcock & Wilcox Com- 

.. Uniform dimensions and mechanical prop- pany, Tubular Products Division, Beaver Falls, 


erties — helps to provide ease of fabrication. | Pennsylvania. 
Chemical Show * Booth 1002 


Coliseum * New York 
November 30-December 4 


THE BABCOCK & WILCOX COMPANY 
1A-9016.5"2 TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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WAUKESHA FOUNDRY RESEARCH 
MAY WELL PROVIDE THE 
ANSWERS TO YOUR PROBLEMS 
IN CORROSION RESISTANT 
CASTINGS 


WAUKESHA FOUNDRY has one of the country’s most 
completely equipped metallurgical and research laboratories to 
work for you on your corrosion-resistant metallurgical problems. 
Moreover, WAUKESHA FOUNDRY also provides a group 

of metal formulations that may completely meet your requirements 
in bearing or wearing qualities, corrosion, hardness or 

working temperatures. Here they are: 


STAINLESS STEEL. 5 types. Martensitic for maximum hardness... 
Ferritic for use where exposed to atmosphere, water or for 

scale resistance... Austenitic (including the 18-8 alloys) which 
can be welded without subsequent heat treatment 


In addition there is WAUKESHA METAL — a copper base, 
high nickel content, solid, white, highly corrosion resistant alloy. 
12 WAUKESHA METAL formulations are available. 

Please write giving your requirements and we will make 
specific recommendations. 


PRODUCTION facilities: WAUKESHA is the largest jobbing 
foundry casting exclusively in alloy castings, vet facilities 
and versatility are such that one casting or a long 
production run is welcome. 


Write ... or please use the coupon below 
if more convenient. 


WAUKESHA FOUNDRY COMPANY 
5905 Lincoln Avenue, Waukesha, Wisconsin 


Please send your new technical Bulletin on Waukesha Metals and 
on Waukesha Stainless Steel Castings. 


FOUNDRY COMPANY 
5905 LINCOLN AVENUE WAUKESHA, WISCONSIN 


ADDRESS 
city 
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TERRY SOLID-WHEEL 


spells service continuity for mechanical drives 


For mechanical-drive applications, 
such as these, you will never find the 
equal of Terry solid-wheel turbines 
for built-in dependability. They are 
designed for trouble-free operation 
under the toughest service require- 
ments. 

The wheel, for example, is a single 
forging of special composition steel. 
Unlike a built-up wheel, there are no 
to loosen or work out. 

e blades can’t foul since they are 
double-rim protected... with one-inch 
clearances at either side. 

Any blade wear, which might occur 
after years of service, is of little con- 
sequence. As the power- producing 
action of the steam takes place on the 
curved surfaces at the backs of the 
buckets, wear does not materially 
affect horsepower or efficiency. 

Specify Terry solid-wheel turbines 
for your next mechanical drives. They 
are available in capacities from 5 to 
2,000 hp., speeds up to 10,000 rpm. 
Vertical turbines are built in sizes 
from 5 to 300 hp. 

For full information about these 
reliable turbines, send for bulletin 
S-116. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 


Terry solid-wheel turbine with cover removed to ‘show 
internal construction. 


TT-1216 
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@ Quality Fine Grinding... 

_ 20 Mesh To 400 Mesh... 
| Micron Sizes On Some 
Materials 


EXCLUSIVE GEARLESS AND SPUR GEAR DRIVES 


Another Williams advancement! Cutaway shows Type 
D Mill with Spinner Air Separator with spur gear and 
pinion drive used on Standard and larger models. 
Smaller sizes have simplegearless V-belt drive. which 
is easier to maintain than bevel gear drive—cuts 
labor and downtime. 


Bearing alignment of central shaft is simplified with 
only 2 bearings, the bottom one carrying thrust as 
well as radical load. 


NOTE FLOW OF MATERIAL being ground by rolls 
rotating against bull ring, then air-swept to separator 
which discharges finished product while returning 
coarse tailings for regrinding. 


From raw material to finished product—com- 
pletely automatic grinding, blending and pre- 
cision classifying to 20 mesh or micron size! 


Self-adjusting feed rate . . . instant adjustment 
for sizing, even while mill is in motion. 
continuous automatic take-up to compensate 
for wear... constant rising air current to pre- 
vent build-up of fines and inefficient age 
. automatically controlled hot-air drying dur- 
at ae grinding of moisture ing materials. . 
are features kd Williams aller Mills that 
virtually guarantee increased output, surprising 
cost reductions and exceptionally high uniform 


quality. Get all the facts immediately... Write 
today for catalog. WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


St. Lovis 6, Mo. 


Air Vibrating 


Separators Sereens Oldest and Largest Manufacturers of Hammer Mills in the World 
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This Bailey Instrument 
measures both oxygen 
and combustibles! 


You can measure oxygen and combustibles with 
this Bailey Analyzer-Recorder . . . at less than 
the price of other instruments that make only 
single measurements. 


Bailey gives you a continuous recording of both 
on the same chart for quick, simple comparison. 


Speed of response is second to none... due 
to the catalytic combustion measuring unit and 
a high speed sampling system. 


Accurate analysis and stable calibration 
enable the operator to keep fuel-burning equip- 
ment performing continuously in the zone of 
maximum combustion for greater throughput. 
It is possible for fuel savings, alone, to pay 
for the instrument. 


A Bailey Engineer will be glad to call at your 
plant and explain how this and other advanced 
Bailey instruments and controls can help you 
to greater processing efficiencies. Or write our 
Chemical and Petroleum Division. 


Bailey Analyzer-Recorder at petro-chem furnaces 
of Continental Oil Company, Westlake, La. 


CP108-1 


Chemical and petroleum division 


BAILEY METER COMPANY 


1054 IVANHOE ROAD ° CLEVELAND 10, OHIO 
In Canada—Balley Meter Company Limited, Montreal 
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Lubrication Ever 
with Stockham’s new Wedgeplug* 


"O-SEAL” VALVE! 
it never leaks! 


Why is Stockham's new Wedgeplug ‘O-Seal’’ valve 
the hottest thing in the industry? Because it solves your 
leakage and lubrication problems—for good! It's non- 
lubricated!! 

Here's how the ''O-Seal'’ works— 

Two Teflon** ‘O"' rings, inserted in dovetail grooves 
machined on the face of the plug, seat on the raised 
body seats when the plug is in closed position. The 
sealing effect of these rings gives absolute shut-off in 
all cases—shut-off that remains permanently “bub- 
ble-tight."' 

Hundreds of tests of this new valve in all types 
of services have failed to make it leak. And it 

RECOMMENDED USAGES... never needs lubrication! 
Stockham's new ‘‘O-Seal’’ is: recommended for all general services—air, OTHER ADVANTAGES 


gas, water, steam, propane, hydrocarbons, etc., as well as for hard-to-hold 
services. Recommended for temperatures from minus 300 F to 400 F and Provides Double-Block and Bleed in most services + Ends 


not exceeding 720 psi. * Available in carbon and alloy steels, 2” to 12° costly maintenance + Double seating for double safety. 
sizes, 150 and 300 Ib. pressures. Three port openings—40%, 70%, full Ground metal-to-metal seat provides shut-off in case fire 
round. Wrench, handwheel, gear, and motor operated. burns out “O" rings + Ends product contamination + Pro- 
Stockham makes a BETTER valve . .. for EVERY job! _ tected seats + Quick, easy operation—won't stick or bind. 


STOCKHAM'S NEW WEDCEPLUO “O-SEAL"” VALVE 
Cali Your STOCKHAM Distributor or Sales Representative fer com- 
te details, or write today for the new brochure on the Wedgepltig 


VALVE COMPANY STOCKHAM 


DIVISION OF 


STOCKHAM VALVES and FITTINGS | 


General Offices and Plant 
2, Alabeme 
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The ability of Nash Compressors to maintain original performance 
over long periods is no accident. Nash Compressors have but a single 
moving element, the Nash Rotor. This rotor is precision balanced for 
long bearing life, and it revolves in the pump casing without metallic 
contact. Internal lubrication, frequent cause of gas contamination, is 
not employed in a Nash. Yet, these simple pumps maintain 75 lbs. 
pressure in a single stage, and afford capacities to 6 million cu. ft. 
per day in a single compact structure. 

Nash Compressors have no valves, gears, pistons, sliding vanes or 
other enemies of long life. Compression is secured by an entirely dif- 
ferent principle of operation, which offers important advantages often 
the answer to gas handling problems difficult with ordinary equipment. 

Nash Compressors are compact and save space. They run without 
vibration, and compression is without pulsation. Because there are no 
internal wearing parts, maintenance is low. Service is assured by a 
nation-wide network of Engineering Service offices. Write for 
bulletins now. 


NAS 
312 WILSON, SO. NORWALK, CONN. 
88 
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No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 
Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
Automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 
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steels are 
born at 


CREEP AND SHORT TIME YIELD STRENGTHS 
AT ELEVATED TEMPERATURES, PSI 


°F 


0.2% Y. S. 
17-4 PH 


Cond. H900 | 9 jo, Creep 
in 1000 hrs. 


Armco 0.2% Y. S. 
PH 15-7 Mo 


132,000 


Cond. RH950 
0.1% Creep 
in 1000 hrs. 


44,000 


Armco 0.2% Y. S. 
17-14 CuMo 

Heat 
Treated 0.1% Creep 
in 1000 hrs. 


oe 0.2% Y. S. 


Heat 
Treated 


GET TROUBLE-FREE HIGH TEMPERATURE BOLTING 
with Armco’s Special Stainless Steels 


These elevated-temperature properties of Armco 17-4 PH, 
PH 15-7 Mo, 17-14 Cu Mo and 22-4-9 briefly but graphi- 
cally demonstrate the utility of these special stainless steels 
for bolting as well as parts of mechanical and processing 
equipment that must withstand heat, high stresses and 
corrosion. 

In addition to their desirable mechanical properties, 
Armco’s Special Stainless Steels provide a useful range of 
design advantages such as high “hot” hardness, a choice 
of coefficients of thermal expansion and good fabricating 
characteristics. 

Get more information on these economical Armco grades 
and evaluate their usefulness in solving material problems 


imposed by high heat and pressure. Just fill out and mail 
the coupon. 


ARMCO STEEL CORPORATION, 1519 Curtis St., Middletown, Ohio 


(J Armco 17-4 PH Stainless 

(J Armco PH 15-7 Mo Stainless 
() Armco 17-14 Cu Mo Stainless 
C] Armco 22-4-9 Stainless 


Send me 
Product Data Bulletins on 


We are considering it for 


NAME 


FIRM 


STREET 


city STATE 


ARMCO STEEL 


Armco Division * Sheffield Division * The National Supply Company * Armco Drainage & Metal Products, 
Inc. © The Armco International Corporation * Union Wire Rope Corporation - 


CHEMICAL ENGINEERING—October 19, 1959 


fete = 75 600 700 800 900 1000 | 1200 | 1350 | 1500 | 1600 
4 220,000 | 178,000 | 166,000 352,00 | 105,000 | 
€ ' 41,000 | 29,000 26,000 | 26,000 | 24,000 | 21,000 13,000 
I 102,000 | — - a 58,000 | 56,000 | 48,000 | 40,000 | 31,000 | 25,000 
| | 
| | 
4 | 
| 
| | 
89 


This “Movement” 


is Centered j//in \\ Accuracy 


The rotary movement in Ashcroft Duragauges has a geared center shaft on which 
the pointer is mounted. When pressure flexes the Bourdon tube, the pointer is 
always positively positioned. You can rely on the Duragauge for precise accuracy 
in measuring pressure no matter how severe the conditions of service. 

Correct calibration is guaranteed: the one-piece link between movement and 
Bourdon tube prevents slippage or parting under tension. Recalibration is easy 
from front or rear. Universal adjustability permits uni- 
formly graduated dials. 

You can order Ashcroft Duragauges with all-stainless- 
steel movement or stainless steel with nylon bearings and 
pinion gear. A complete choice of Bourdon tube materials, 
pressure ranges, dial sizes and case designs and materials 
is available. Your industrial supply distributor will gladly 
help you select the best combination for your requirements. Ashcroft Duragauge in 
So, be certain of highest sustained accuracy, durability and —_Alumalife® case—a life- 


e time case made of spe- 
economy — specify Ashcroft Duragauges. cial aluminum alloy. 


ASHCROFT PRESSURE GAUGES 


A product of 


MANNING, MAXWELL & MOORE, INC. 


TRADE MARK 


MANNING 
‘INI 


Consolidated Ashcroft Hancock Division + Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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Highly corrosive elements in processing system at Chemical Contour plant 
in Gardena, California, cannot harm this all-Penton ball valve (inset). A com- 
plete line of Penton valves is available from Chemtrol, Lynwood, California. 


P ENTON —_ jobs no metal can touch 


Another example of the type of anticorrosion job that 
Penton does best is in the new process of chemical 
milling. In the heart of this processing system there’s 
a Penton valve that has now been in operation for more 
than 10 months with no sign of failure. Installed in 
the drain line of a chemical milling tank, this Chem- 
trol ball valve is continually exposed to a 160°F. solu- 
tion of concentrated nitric and hydrochloric acids with 
dissolved chloride salts and oxides. This bath is formu- 
lated specifically to eat away stainless steel, and the 
corrosive effect of these hot acids is apparent in the 
metal fittings surrounding the valve. But they haven't 


affected this all-Penton Chemtrol valve. It still looks 
and works like new—inside and out. 

Penton outperforms other plastics, and even ex- 
pensive metals, in many corrosive exposures involving 
high-working pressures and elevated temperatures. Now 
not only valves, but many other components for chem- 
ical processing systems are readily available. Pump 
parts, pipe, tubing, pipe fittings, and meter parts made 
with Penton permit the design of a complete Penton 
package for economical and efficient processing. 

Why notlook to Penton for the solution to your corro- 
sion problems. For additional information, call or write: 


*Penton is the Hercules registered trademark for chlorinated polyether. 


Cellulose Products Department 


HERCULES POWDER COMPANY 


INCORPORATED 


900 Market Street, Wilmington, Delaware cPs9-17 
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PALL RINGS 
AND SUSTAINED 
LIQUID ENTRAINMENT 


One of the least expensive, yet one of the most 
effective ways to minimize liquid entrainment 
is through the use of metal Pall Rings.* 


A dumped section of Pall Rings one or two sizes 
smaller than the rings in the bed will effectively 
capture the entrained liquid with negligible ef- 
fect on the pressure drop within the tower. Often 
a section no deeper than 6” will be adequate. 
Some commercial tray scrubbers employ but a 
few inches of packing to prevent carry-over. 


The unique shape of the Pall Ring, with its wali 
sections stamped and bent inward, offers these 
important advantages as a mist eliminator: 


1. Lowest pressure drop 
. Freedom from fouling and plugging 
. More impingements per unit time 


2 
3 
4. Maintained free space (95% or better) 


. High working velocities without 
re-entrainment 


6. Easy installation 


Metal Pall Rings are available in 56”, 1”, 112” 
and 2” sizes in carbon steel, stainless steel, 
nickel, monel, inconel, titanium, copper and 
aluminum. 


U. S. STONEWARE 
AKRON 9, OHIO 
@ Are you on our mailing list to receive new technical releases from 
our experimental laboratories on packed tower performance? If not, 


drop us a note on your letterhead. No cost. No obligation. Address 
Dept. CE-1059, The U. S. Stoneware Co., Akron 9, Ohio. 


*Pfannmuller, W., TRANS. INST'N. CHEM, ENGRS., Vol. 32, 1954, Supplement, pp.151 ff. 
Eckert, J. S., et al., CHEMICAL ENGINEERING PROCESS, Jan. 1958, pp. 70 ff. 11-G 
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_ DEVELOPMENTS... 


OCTOBER 19, 1959 


Chementator 


T. P. FORBATH 


Shell Chemical heads into 
polystyrene with its own 
process but another’s 
plant. American Cyan- 
amid will produce thermo- 
plastic for Shell in its idle 
methyl styrene facility at 
Wallingford, Conn. 


Japanese company will be 
next commercial polycar- 
bonate producer. New 
firm, Teijin Chemical, ex- 
pects to beat GE and Mo- 
bay on stream with its 
$2.3-million, 5-ton/day 
plant at Hiroshima. 


Four eastern utilities are 
sizing up possibility of 
pumping West Virginia 
coal slurry to their steam 
plants through 24-in. pipe- 
line. Pittsburgh Consoli- 
dation Coal would supply 
coal; Texas Eastern Trans- 
mission would build, oper- 
ate facility. 


International Atomic Ener- 
gy Agency becomes more 
than a paper group. It 
has been called in to han- 
dle Austria-U. S. deal for 
6 kg. 95% U-235 Al-clad 
fuel elements for Aus- 
tria’s Seibersdorf reactor. 


Low-grade phosphates for fertilizer? 


A grand-scale try at rendering low-grade 
phosphate rock amenable to fertilizer and 
animal-feed manufacture is shaping up south 
of the border. Mexico’s Mining Development 
Commission is building a $1-million rock- 
upgrading plant at Saltillo to tap Coahuila 
State’s 25-million-ton deposit of 18-20% P.O; 
phosphate rock. 

With “hundreds of millions of tons” of 
such low-grade rock reserves in the country, 
Mexico is aching to free itself of the over 
$7-million bill it pays for import of 50,000 
tons of Florida rock each year. Plant under 
construction will upgrade 40,000 tons/yr. of 
Mexican rock to 28-30% P.O; content, a mate- 
rial suitable for nitric or sulfuric acid proces- 
sing into calcium phosphate fertilizers and 
feed. 

Dreams of exploiting native low-grade 
rock deposits have danced before the eyes of 
at least three other nations dependent on 
foreign sources. Japan’s rock-upgrading work 
proved unable to compete with imported mate- 
rial. A semi-works plant in the country was 
shut down recently. But Israel and Jordan 
reportedly are building plants to utilize their 
phosphate reserve, confident that the econom- 
ics are on their side. 

Mexico’s belief that it can turn the up- 
grading trick economically stems from devel- 
opment of a new process in a 25-tons /day pilot 
plant. It involves reducing rock’s calcium 
carbonate to oxide by calcination, then hydrat- 
ing oxide and hydraulically or pneumatically 
separating hydroxide formed. 


Rocket technique to make plastic tanks 


Borrowing a leaf from rocket technology, 
a storage-tank maker has decided to turn out 
plastic storage tanks in much the same way 
that solid-fuel rocket casings are made. Rea- 
son: Tanks of this material and manufacture 
virtually eliminate need for repair and main- 


Dependable, Trouble-Free Service in 


“EFU" Explosion-Proof Fixtures Give 
Hazardous Area Paint Shops... 


Safe, Bright Illumination in Paint Plants... 


For Hazardous Area Lighting 
You Can Rely On... 


APPLETON 


F r F ™ 


Quality built in every detail, APPLETON “EFU” fixtures 
are prefectly designed and carefully constructed by 
experienced craftsmen. Factory sealing eliminates the 


Modern, 45° Angle Mount in Garage Pits... 
or Wherever Safe Lighting is Required 


Type “EFU” 2-Lamp Fixture 

45° Angle Mounted and Suspended 
From Type “ESS” Swivel Mounted 
On “GRFC” Flanged Unilet With 


Canopy 


it. No 2,392,202 


Pat. 392, 
need for external seals. In addition, all models have and Pat Penaing 


cast aluminum end housings containing terminal blocks 
where line connections are made, and aluminum 

threaded covers to protect line connections, starters and 
lamps from hazardous fumes, dirt or dust. All lamps 

are protected and totally enclosed by heavy Pyrex glass tubes. 
APPLETON “EFU” fluorescent fixtures are U.L. 

and C.S.A, approved and meet specifications 

of Article 500 of the National Electric Code. 


Sold Through Franchised Distributors Only 


Choice of 33 different 
models (see chart be- 
low) 

Available in 2, 3, or 4 
lamp styles 

Choice of horizontal or 
45° mounting 

Steel reflectors ... 
white enameled inside, 
grey outside 


Relamping from either 
end 


“Rapid Start” ballast 
where desired 
Streamlined design, to- 
tally enclosed yet 
easily accessible 
Application layouts 
furnished by APPLETON 
upon receipt of 
installation data 


“EFU" Fixtures Available As Indicated By « 


APPLETON 


Electric Company 


100 WATT, 60 INCH 
T-17—Bi-PIN 


B1-Pin 


40 WATT, 48 INCH 


‘Start 


1701 Wellington Ave. + Chicago 13, Illinois 


“1S 


| 
| 


“ST” Series Connectors 
Switch Boxes 


Also Manufacturers of: 
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tenance, yet cost no more than their steel 
counterparts. 

Black, Sivalls & Bryson, Kansas City, 
Mo., will begin marketing early in 1960 a line 
of giass-reinforced epoxy-resin storage ves- 
sels produced by the filament-winding tech- 
nique invented by Young Development Div. 
of Hercules Powder for the manufacture of 
rocket casings, and now also used in some 
plastic pipe production. Tank capacities will 
range from 9,000-20,000 gal., measure 10 and 
12 ft. dia. and 15-24 ft. high. 


Bad news for high-energy-fuel engineers 


Latest decisions by Defense Dept., on 
status of the three high-energy-fuel plants 
hit by recent cancellation of quantity borane 
fuel production (Chementator, Sept. 7, 1959, 
p. 68) snatch away any shreds of hope remain- 
ing for the nearly 300 engineers employed at 
the facilities. 

Based on recommendations of Pentagon’s 
Joint Working Group on Special Fuels, seven 
private advisers and Arthur D. Little, Inc., 
these decisions mean almost certain imme- 
diate unemployment to the vast majority of 
these engineers, and eventual unemployment 
to all of them. 

eAir Force’s $45-million, 5-ton/day 
plant at Model City, N. Y., run by Olin Mathie- 
son, will be shut down and dismantled. One 
small section will be kept on stream for the 
time being to make research quantities of 
boron trichloride. 

¢ Air Force’s 0.8-ton/day pilot plant at 
Lewiston, N. Y., also run by OM and to use 
Model City’s boron trichloride output, will con- 
tinue to produce research quantities of borane 
fuels only “until a lower cost source becomes 
available.” 

¢ Navy’s $38-million, 5-ton/day plant at 
Muskogee, Okla., run by Callery Chemical, 
will be shut down. Unlike Model City how- 
ever, it will be kept intact and on a “hot- 
standby” basis until June 1960. Then Penta- 
gon will decide if this status can be justified. 

The somewhat more favorable fate of 
Muskogee stems chiefly from the findings of 
ADL’s study. Study reported that Muskogee 
produces fuel at less cost than Model City, has 
greater flexibility for intermittent operation, 
can be run more economically below rated 
capacity, is at a greater state of readiness and 
could be restored to full operation after a 
standby period at less cost. 
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While its moves virtually eliminate borane 
fuels for use in air-breathing engines, Penta- 
gon is still interested in them as possible 
rocket propellants. For studies on this pos- 
sibility, it needs about 150,000 lb. of penta- 
borane and 6,000 lb. of decaborane to be 
supplied by the Lewiston pilot plant. 


Udy process named for steel making 


Talk in the last few months about the 
commercialization of the Strategic-Udy smelt- 
ing process (Chementator, Mar. 23, 1959 p. 90) 
has finally reached the “naming names” stage. 

Process owner Strategic Materials Corp., 
Buffalo, N. Y., and real estate operator Webb 
& Knapp, Inc., New York, N. Y., have set up 
Webb & Knapp Strategic Corp. to produce 
steel, zinc and copper from waste copper slag 
via the Udy electric-furnace technique. And 
(CE learns that Quebec South Shore Steel Co. 
is well advanced with plans to use the process 
for producing steel and recovering titanium 
from titaniferous iron ores. 

Still cozy about identifying themselves, 
however, are three “western hemisphere” 
firms whose studies of the process are ex- 
pected to be transformed into commercial 
projects within the next six months. 

W&K Strategic plans a $15-million re- 
vamp of an abandoned copper smelting plant 
at Clarkdale, Ariz., owned by the real estate 
firm. Plant will be fitted out for Udy-proces- 
sing of a 30-million-ton copper slag pile at the 
site assaying 33% iron, 2% zine and 0.5% 
copper. Its initial output is to be 500 tons/ 
day steel, later 1,000 tons, plus copper matte 
and zine powder. 

Too, company intends to build a similar 
$20-million smelter at Anaconda’s copper mill 
in Anaconda, Mont., to process the 40-million- 
ton slag pile there that’s growing at the rate 
of 1,000 tons/day. And company is seriously 
eyeing the slag heaps at Kennecott Copper’s 
Salt Lake City plant and Phelps Dodge’s 
Douglas, Ariz., unit. 

Technical feasibility of using the Udy 
process on copper slag has been demonstrated 
in Strategic Materials’ Niagara Falls, Canada, 
pilot plant (Chem. Eng., Apr. 1957, p. 166). 
Koppers Co., which is expected to engineer 
W&K Strategic’s projects, reports that this 
material can be handled in very much the 
same fashion as the ferromanganese, chrome, 


(Continued on page 98) 


At Diamond Alkali Company 


BRINE 
TREATMENT PLANT 


The recently modernized brine treatment plant of the 
Diamond Alkali Company, at Painesville, Ohio, is one 
of the largest of its kind in the world. Its design is 
the result of a coordinated research project carried out 
by Diamond Alkali’s Research Center and Dorr-Oliver’s 
Testing Laboratories at Westport, Conn. 

Raw brine from underground wells is stored in a 
service reservoir, then given pre-treatment with chemi- 
cals in Dorr paddle agitators before passing to two 
70’ diam. Dorr Clarifiers. The thickened underflow is 
withdrawn by Dorrco Diaphragm Pumps. 


This installation is another example of the adapta- 
bility of Dorr-Oliver designs to meet highly specialized 
requirements. There is a type of Dorr Thickener or 
Clarifier for virtually every sedimentation or clarifica- 
tion problem in chemical, metallurgical and industrial 
processing. The long experience of Dorr-Oliver engi- 
neers is always at your service to suggest the most 
effective design and to work out any modifications that 
may be necessary. Write to Dorr-Oliver Incorporated, 
Stamford, Conn.—or better still, have one of our engi- 
neers call and discuss your particular application. 
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Close-up of Clarifier influent well (note the contrast between the treated row brine flow- — 
ing through the feed channel and the clarified product at the surface of the tank.) 


LARGE PHOTO shows the two Dorr Clarifiers in operation. Units are equipped with radial 
beams and a submerged peripheral launder system. 


| 


WORLD-WIDE RESEARCH ¢ ENGINEERING * EQUIPMENT 


Dorr, Dorrco—I.M. Reg. U.S. Pat. Off 
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nickel and iron ores that previously have been 
tried successfully. 

Copper slag feeds to an oil-fired reverbera- 
tory furnace along with coal, lime and reduc- 
ing agents. Copper and zinc separate and are 
tapped for recovery. Iron oxide in slag is 
partially pre-reduced, then slag is drawn off 
and fed to the Udy submerged-arc electric 
furnace. There oxide is processed into semi- 
steel which is refined in conventional steel- 
making equipment. 


Now polypropylene can be vat dyed 


French researchers have come up with 
what may very well be the most vital ingre- 
dient in the growth of that lusty infant, the 
polypropylene industry. Institut Francais du 
Petrole reveals that it has discovered a simple 
inexpensive way of making polyolefins suit- 
able for conventional dyeing processes. 

Difficulty of vat or spin dyeing polyolefin 
yarns and fabrics has been a major stumbling 
block in polypropylenes entry into the 560- 
million-lb./yr. synthetic fiber marketplace. 
Melt dyeing, in which colorants are added to 
resin before filament extrusion, has been one 
gallant try to sidestep the difficulty. But this 
approach takes dyeing out of the hands of the 
color-conscious textile manufacturer and lim- 
its variety of yarn colors to those the extruder 
chooses. 

French discovery permits fibers and fab- 
rics to be vat and spun dyed in the full spec- 
trum of basic and acid colors. Now seeking 
patents, IFP says only that the process con- 
sists of dipping polyolefin materials into a 
chemical reagent for one minute, then rinsing 
off excess in water. Unidentified chemical is 
used in concentrations of 10-20% and costs 
less than 30¢ /Ib. 

Montecatini also reports success in pre- 
paring polypropylene for conventional dyeing 
practices. At Milan Fair earlier this year, 
company’s Guilio Natta indicated that the key 
lay in chemically grafting dyeable groups on 
polymer chain. Company now is_ showing 
brightly hued polypropylene fabrics, both pure 
and in blends, that can be made from staple 
and yarn to be produced at its 10-million- 
lb./yr. plant due on stream this month. 

IFP has put its technique up for licensing, 
reports that it has interested a Japanese firm. 
U.S. companies who’ve recently flocked into 
the polypropylene business—including Fire- 
stone, Dow, AviSun, Texas Eastman—are ex- 


pected to give the technique serious study 
since they are counting heavily on the syn- 
thetic fibers market for their products. 


New process eyes market forecasts 


First Hydeal plant is on the drawing 
boards destined for service at an unidentified 
petroleum refinery to convert toluene and 
xylenes into benzene. 

This news—as did the announcement of 
development of this catalytic hydrodealkyla- 
tion process (Chementator, Oct. 5, 1959, p. 35) 
—seems to fly straight into the face of the 
fact that a benzene over-capacity exists right 
now. But a closer look turns it into a prime 
example of how closely technology is tied to 
market behavior. 

Hydeal’s developers, Universal Oil Prod- 
ucts, Des Plaines, Ill., and Ashland Oil & 
Refining, Ashland, Ky., have looked ten years 
into the future for their chief reason for de- 
veloping this benzene-making process. Long- 
range market forecasts indicate that demand 
for toluene and xylenes—especially as motor 
fuel ingredients—will plateau while demand 
for benzene continues to rise steeply. Since 
these products usually are made simulta- 
neously, refiners trying to meet benzene mar- 
ket needs could have toluene and xylenes 
coming out of their ears. 

Thus, UOP reports first commercial tasks 
for Hydeal will be in dealkylating reformate 
streams, light oils and other mixed aromatics 
found at refineries. But it’s also touting the 
process for upgrading purity of coal-tar ben- 
zene, producing phenol and naphthalene from 
cresols and alkylnaphthalenes. 

In benzene manufacture, feed is mixed 
with hydrogen-containing gas (as offgas from 
reforming unit), preheated and charged to 
dealkylation reactor. There it’s contacted 
with a solid catalyst, passed to a cooler and 
separator. Separator offgas is recycled to 
reactor with hydrogen makeup. Liquid effluent 
is stabilized, then distilled to secure nitration- 
grade benzene. Still bottoms are recycled to 
reactor. UOP claims yields of benzene from 
toluene around 90-95%, from xylenes 85-90% 
of theoretical. 


Rush into maleic-fumaric mounting 


Despite sharp price cuts posted by Mon- 
santo last month—18% on maleic anhydride 
and 15% on fumaric acid—mounting enthu- 
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SULFURIC ACID 
Standard: 60° and 66° Baumé, 
99% HeSO4 
Diamond: 66° Baumé 
Reagent, ACS 


NITRIC ACID 
Diamond: 36°, 38°, 40°, and 42° Baumé 
Strong Nitric Acid, 95% and 
fuming grades 
Photo-Engravers’ Grade 
Reagent, ACS 


H MURIATIC (Hydrochloric) ACID 
When if comes to 18°, 20° and 22° Baumé, Standard, 
Diamond, Crystal and Reagent Grades 
HYDROFLUORIC ACID 
Anhydrous, Aqueous 70%, and Reagent 


PHOSPHORIC ACID 
Wet Process, 65% and 75%, Com’! and 
Fertilizer Grades 
Food Grade, 75% 
N.F., 85% 


MIXED ACID 
Varying proportions of Nitric and Sulfuric Acids 
to meet customers’ requirements 


GENERAL CHEMICAL 


For 60 years, General Chemical has been the nation’s primary producer of heavy acids. General has its own 
basic raw material sources. Its production facilities include 21* sulfuric plants, 4* hydrofluoric plants, 
3 nitric and 3 muriatic acid plants. It operates one of the nation’s largest fleets of tank cars, tank trucks 
and acid-carrying barges, and distributes from key points coast-to-coast. General’s production, transpor- 
tation, service and sales facilities are geared to meet your requirements best, both in quality of product 
and dependability of service. Write or phone today for information or service. 


GENERAL CHEMICAL DIVISION 


Basic to America’s Progress . 
Chemical 
Rector Street, New York 6, N. Y. 


*in Canada: Allied Chemical Canada? Limited 
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siasm for the maleic-fumaric business shows 
no sign of abating. Producers continue tum- 
bling over each other to get into the field. 

Latest to join the throng: Utah Resin Co. 
It’s bringing on stream this month a 2.4-mil- 
lion lb./yr. fumarie acid plant in Salt Lake 
City. Company intends output for captive 
use in isophthalic polyester resin production. 

URC’s move is underscored by three 
others. Pittsburgh Coke & Chemical plans to 
announce contractor for its 15-million-lb./yr. 
fumaric plant, a project that has been under 
the cloud of cancellation recently. Heyden- 
Newport declares that it will go ahead with 
its 24-million-lb./yr. maleic-fumaric facility 
which also wasn’t a dead certainty. And a 
leading engineer-contractor of maleic plants 
tells CE that it has several installations under 
contract that have yet to be announced. 

These developments follow hard on the 
heels of a rush of new capacity announcements 
that started this year. They came from Na- 
tional Aniline, American Cyanamid, Reich- 
hold, Oronite and Monsanto. 

Booming polyester resin, alkyd resin and 
avricultural chemical markets account for 
maleic anhydride’s popularity; growing trend 
to use fumaric acid in the new isophthalic 
polyester resins explains fumaric activity. 


Today’s embryonic developments which have 
special significance for chemical engineers 


@ Gasoline brick: A solid emulsion 


Russians have revealed how they make 
those “gasoline bricks” that they carried on 
their International Geophysical Year expedi- 
tion to Antarctica. Developed at the Institute 
of Fuels of the U.S.S.R. Academy of Sciences, 
the process produces a bright-yellow, highly 
concentrated solid emulsion consisting of 95% 
gasoline trapped in honeycomb-like cells. 

Emulsion-forming material is a distilled 
water solution of ammonium chloride, casein, 
polyvinyl alcohol and glycerine. Gasoline is 
added to this solution. Combined action of 
mechanical and ultrasonic-wave agitation for 
5-6 min. forms the emulsion. 

A 20% formaldehyde solution and oxalic 
acid are then introduced with further vigorous 
mixing to increase emulsion’s viscosity. When 
material thickens to the point of being a solid, 


it’s pressed into long strands, cut to the de- 
sired briquet shapes and dried. 

Bricks can be transformed back into 
liquid with a specially designed machine that 
breaks up the solid and squeezes liquid gas- 
oline from the honeycomb cells of emulsion. 
Gasoline losses are less than 3%, Russians 
report. 

Value of making this material apparently 
is that it permits shipment of gasoline as a 
solid and use as a liquid. U.S. industry ob- 
servers speculate that need for the combina- 
tion means Soviets don’t have country-wide 
use for tank cars. Tank cars carrying liquids 
such as gasoline to far reaches of the Soviet 
Union probably don’t often find liquid ship- 
ments for the return trip, must deadhead 
home. Box cars, carrying gasoline bricks, 
however, could easily find solids to pay for 
their return journeys. 


@ Research and development briefs 


Mixed gases yield tungsten in a new high- 
purity process developed by the Bureau of 
Mines. Mixture of tungsten hexafluoride and 
hydrogen is pumped through copper tube at 
1,100 F. where 99.99%-pure tungsten deposits 
on tube walls. Metal builds up into an “inner- 
tube” of desired thickness, then copper is 
stripped off leaving tungsten formed in a use- 
ful shape. 


Polyurethane’s temperature tolerance has 
led to testing of polyurethane film as a sub- 
strate on magnetic tapes exposed to extreme 
temperatures. Experimental lots produced 
by DuPont have outperformed company’s 
widely used polyester Mylar film at tempera- 
tures below —60 C to over 200 C. Need for 
such film stems from growing use of magnetic- 
tape recorder guidance systems on rockets, 
satellites and other outer-space vehicles. 


Nitrous oxide looks feasible as a tracer 
in hydrostatic leak testing reports Dr. Wil- 
liam E. Thompson, Southwest Research Insti- 
tute, San Antonio, Tex. Injected into buried 
pipelines with water, the gas will trigger re- 
sponse on an infrared analyzer in amounts as 
low as 0.007 lb./hr. SRI believes method will 
be quicker and less expensive than standard 
hydrostatic testing now costing upwards of 
$1,000/day, could be used on containers, too. 


For more on DEVELOPMENTS 
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if you have a Cooling...Heating...or Drying problem 


investigate the revolutionary advantages of... 


THE holo-flite PROCESSOR! 


If you have processes where slurries, granular solids, pulps 
or pastes are cooled, heated or dried, be sure to get all the 
faets on HOLO-FLITE advantages. 


HOLO-FLITE handles such processes — in con- 
tinuous flow — in as little as 1/Sth the space 
of other types of heat exchangers. What’s 
more, it is readily adaptable to a wide range 
of applications — is simple to install and 
maintain — and provides many other im- 


portant savings. 


typical HOLO-FLITE advantages... 


ITS APPLICATION FLEXIBILITY is 
almost. unlimited. It cools, heats, 
or dries. It handles granular 
solids, pulps, pastes, slurries and 
fluids with equal ease. Its heat 
transfer agent can be water, re- 
frigerant, het oil, Dowtherm, steam 
or other liquids or vapors at any 


THE LARGE HEAT-TRANSFER 
SURFACE saves space — HOLO- 
FLITE requires as little as 1/5th 
the space of other heat-exchange 
equipment of comparable capac- 
ity. Moreover, a more complete 
heat transfer is effected, result- 
ing in more uniform processing. 


7 


RQTATION IS SLOW — gran- 
Ular and powdered solids are 
handled with practically no 
dusting — negligible abrasion. 
There are no dust recovery prob- 
lems — a further saving in in- 
stallation, maintenance and 


operating costs! 


ITS OPERATING CAPACITY is 
readily adaptable to virtually any 
requirements by simply varying 
the diameter, pitch, and length of 
flights, as well as the number of 
“tiers."’ Multi-tier its require no 
more floor space man single-tier 
installations! 


of a wide range of temperatures. 
cools materials in ranges from 
1800°F te O°F. It heats and dries 
with hot eil to 600°F...with 
Dewtherm te 750°F... with steam 
to 150 Ibs. per sq. in. pressure. 


Send for a Free 12 Page Bulletin which gives further time, 
space and money-saving details on Holo-Flite installation 
and operating advantages! 


HOW HOLO-FLITE WORKS... 
Basically the HOLO-FLITE consists of one or more flights of hollow- 
bladed screw conveyors. The product to be processed moves through 
a trough housing the conveyor screws. The heat-transfer fluid circu- 
lates through the hollow blades and shafts of the conveyor. The prod- 
uct is constantly rotated into, around, under and over the blades and 
shafts through which the heat-transfer fluid is circulating, assuring 
quick, uniform theat passage between the two mediums — as the prod- 
uct is continuously moved along in a bulk-flow without interruptions! 
There are many money and time-saving applications for the Holo-Flite wherever 


ducts are led, dried, heated or even calcined. Let our engineers study your 
particular problem and make helpful recommendations. No obligation, of course! 


“Holo-Flite'’—Trade Mark Reg. 


WESTERN 


PRECIPITATION 


COTTRELL Electrical Precipitators CORPORATION 


MULTICLONE Mechanical Collectors 
CMP Combination Units 
DUALAIRE Jet-Cleaned Filters 
‘THERM-O-FLEX Hi-Temp Filters 
TURBULAIRE-DOYLE Scrubbers 
HOLO-FLITE Processors 
HI-TURBIANT Heaters 


Engineers and Constructors of Equipment for Collection of Suspended Material from Gases . . . and Equipment for the Process Industries 


LOS ANGELES 54 » NEW YORK 17 « CHICAGO 2 + PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
Representatives in all principal cities 
Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 
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On-Line Computer Scores High in 


First of its kind, Texaco’s digital computer completes six 


months in process control loop, proves out reliability. 


At its Port Arthur, Tex., re- 
finery, Texaco, Inc., has com- 
pleted six months operating its 
No. 1 cat poly unit under con- 
trol of a digital computer. 
Throughout the industry, proc- 
ess control men have been keep- 
ing close tabs on the installa- 
tion, first of its kind in the 
U.S.A. 

So far, they’ve had little di- 
rect news from Texaco about 
the computer’s performance. 
But there’s a feeling in the air, 
fed by countless chitchat from 
smoke-filled rooms, that Texa- 
co’s computer has performed 
well. 
> Prove Reliability—What this 
may portend for computer con- 
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trol of processes was_ high- 
lighted by computerman Bill 
Aiken some time prior to Texa- 
co’s startup, “Reliability of the 
process-control computer must 
surpass that of the business or 
scientific machine by a substan- 
tial factor; it will not be pos- 
sible to make up lost working 
time by extending a 24-hr. op- 
eration into overtime.” 

With the science of computer 
application advancing at a 
rapid rate, neither Bill Aiken 
nor any of his colleagues have 
doubted their ability to tie com- 
puters into process. control 
loops. But they have _ been 
forced to convince others of 
the reliability of digital com- 
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puters such as the RW-300 at 
Port Arthur, developed by 
Aiken’s concern, Thompson- 
Ramo-Wooldridge Products Co. 
> Next: The Payout—Now that 
Texaco’s prolonged run has cut 
through a few of the doubts 
about computer reliability, some 
of the economic promise of com- 
puter control shines clearer. 

Although Texaco has been 
reticent about payout — right- 
fully pointing out the experi- 
mental aspects of the applica- 
tion—it’s not hard to see that 
the company expects an early 
return. 

Texaco’s cat poly unit, a 
standard UOP solid phosphoric 
acid catalytic process used in 
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injection 


Heater 


Quench 


Compressor 


* Set points controlled by computer 
< Chromatograph stream analyzer 


recycle 


Polymer 


Big ‘Test: Control of Refinery Unit 


well over 100 refineries, up- 
grades feed containing 30% 
propylene, as well as ethylene 
and lower straight-chain paraf- 
fins. Product stream discharg- 
ing from unit is rich in tri- 
propylene polymers. 

Value of propylene in the 
feed runs about $1.10/bbl. Since 
14 bbl. of propylene makes 1 
bbl. of polymer which is worth 
about $5/bbl., cat poly unit ac- 
tually adds value equivalent to 
$3.60/bbl. 

With unit turning out 1,800 
bbl./day of product for 340 
days/yr., computer control will 
pay out easily within two years, 
if successful. That’s based on 
equipment and engineering cost 
quoted at around $300,000 and 
improvement of yield from 85 
to 938%. Longer expected cat- 
alyst life will add a $75,000/yr. 
safety factor to payout. 

These estimates will be put 


to the test by an off-line digital 
accounting computer working 
on data collected by the RW- 
300. Over an extended period of 
time, it will be possible—if 
necessary, by use of statistics— 
to show what benefits have ac- 
crued. 

Source of Data—Texaco’s 
RW-300 computer receives in- 
put signals from instruments 
sensing 26 flowrates, 72 tem- 
peratures, three gas analyses, 
three pressures, and calibration, 
clock and check signals. 

Using these signals, computer 
calculates and sends output sig- 
nals to the three-mode pneum- 
atic controllers. Acting through 
these instruments, computer 
controls flowrates to each of 10 
reactors; one system pressure; 
flowrates of feed, recycle and 
catalyst hydration water; and 
reactor outlet temperatures for 
each group of five reactors. 
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> Computer Balances Factors— 
In calculating the values of the 
output signals, computer strives 
to optimize operation, balancing 
long catalyst life against high 
polymer yield. Factors affect- 
ing this balance include system 
pressure, temperature in the re- 
action zones, water of catalyst 
hydration, propylene concentra- 
tion and feed rate, 

Pressure favors olefin conver- 
sion and also helps keep catalyst 
clean. During conversion small 
amounts of higher-weight tar- 
like polymers form which tend 
to plug catalyst voids. Operat- 
ing at elevated pressures, the 
gas is sufficiently dense to 
“wash” these poison tars off the 
catalyst. 

Low temperature, on the 
other hand, favors catalyst ac- 
tivity. Exothermic reaction — 
670 Btu./lb. of propylene poly- 
merized—forces plant to con- 
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trol temperature in order to 
favor high conversion yet not 
affect catalyst activity adversely 
by forming higher polymers. 

Water content of the charge 
stock must be controlled care- 
fully to a fraction of 1%. Too 
much water will soften and plug 
catalyst beds and carry over 
H,PO, to corrode downstream 
equipment; too little will lead 
to coke formation and reduction 
of activity. 

Propylene concentration is 
regulated by light hydrocarbon 
recycle and_ by _ individual 
quench at each bed. These dilu- 
tions limit temperature rise in 
the beds to a desirable level. 

Flowrate affects conversion 

by varying contact time. At low 
catalyst activity, for example, 
contact time should be greater 
and thus linear velocity through 
the beds slower than at high 
catalyst activity. 
» Build Math Model—To set up 
control of the process so that 
the computer could optimize 
these variables, engineers from 
TRWP and Texaco came up with 
an expression relating the vari- 
ables to conversion. 

It’s likely that the equation 
uses semi-empirical relation 
known as the severity factor to 
give a measure of over-all re- 
action condition that exists un- 
der the influence of several 
variables. Popular with kineti- 
cists examining complex proc- 
esses, this approach correlates 
conversion with dimensionless 
functions of the operating 
variables. 

For use with this expression, 
these engineers also derived a 
profit-rate equation which com- 
bines product value, feed cost, 
operating and fixed costs and 
the appropriate flowrates. 

Finally, since it’s impossible 
rigorously to relate catalyst life 
to operating variables, the en- 
gineers imposed on the vari- 
ables a set of arbitrary bounda- 
ries known to give satisfactory 
catalyst life. These include, 
for example, temperature con- 
straints: 


470 F. s T s 490 F. 
and pressure constraints: 
700 psig. S P S 740 psig. 
In addition the sum of feeds to 


the reactors must not exceed 
total feed available. 
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> Framework for Analysis — 
Chemical engineering theory 
formed the framework for the 
analysis. Since plant has been 
on stream for over 15 yr., the en- 
gineers were able to evaluate 
statistically data obtained from 
laboratory, pilot plant and large 
scale operations during this 
period in order to get constants. 
With such a wealth of ready in- 
formation, Texaco did not need 
to undertake data logging pre- 
liminary to the analysis. 

Dimensionless functions were 
described for the computer pro- 
gram by equations. Other equa- 
tions also were written into the 
program along with such auxili- 
ary functions as alarm limits 
and “reasonableness” checks on 
inputs to the computer from 
controllers, periodic self-checks 
by computer, demand and peri- 
odic logging of variables. 
> Sell the Program—To bolster 
their own confidence and help 
show Texaco the virtue of the 
model-building approach, the 
project engineers used their 
model for a three-fold test. 

By plant test, they proved 
that they could accurately pre- 
dict the effects of deliberate 
controller set-point changes. 
Then they took a recent operat- 
ing period covering several 
weeks and calculated produc- 
tion that would have been ob- 
served under computer control, 
compared it with actual produc- 
tion. 

Finally, they compared on- 
line optimization with once-a- 
week off-line optimization which 
is a common refinery process- 
improvement procedure. 

Pleased with the results, 
Texaco gave go-ahead signal 
for project. Final decisions on 
process control scheme were 
settled by choice of the process 
model. 
> Still Unanswered — Although 
the Texaco-TRWP project has 
scored some points — smooth 
startup, a successfully buiit 
model and appropriate reli- 
ability—there are some ques- 
tions that might well be asked. 

First, after the detailed proc- 
ess study which produced a 
318-p. report, could engineering 
team possibly have improved 
process notably without com- 
puter control? How much 
economic improvement would 
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show by addition of a new in- 
strumentation system alone 
(carried out during moderniza- 
tion for computer control) or by 
changing the size of catalyst 
beds? 

Second, if the process-an- 
alysis, model-building approach 
works, will TWRP run _ into 
same difficulty that has plagued 
instrument makers generally: 
How do you handle fees for ex- 
tensive engineering services 
that precede equipment bids? 

And, finally, was the process 
and economic evaluation realis- 
tic? 

As answers to these questions 
unfold at Port Arthur, they 
will guide Texaco in its con- 
templation of computer studies 
on other processes in its refin- 
eries, will bolster TWRP ex- 
perience for more effective joint 
studies with other chemical and 
petroleum firms. 


New Plant, New Process 
For Insecticide Chemical 


Stauffer Chemical Co. is now 
building a new $500,000 plant 
at Henderson, Nev., to produce 
—by a “radically” new process 
—parachloro thiophenol, pri- 
mary intermediate for Stauffer’s 
organic phosphate insecticide, 
trithion. 

Though the company won’t 
disclose process details, it most 
likely uses a variation of the 
classical route: chlorosulfona- 
tion of chlorobenzene to chloro- 
benzene sulfonyl chloride, fol- 
lowed by reduction to the thiol. 

Stauffer says it will continue 
making the intermediate at its 
Niagara Falls, N. Y., plant until 
Henderson is on stream. 

Detailed manufacturing tech- 
niques to produce trithion are 
also under wraps, but Stauffer 
does point out key steps in pat- 
ents that bear on its process. 

Essentially, trithion synthesis 
goes like this: 

Intermediate p-chlorothio- 
phenol, reacts with formalde- 
hyde and anhydrous hydro- 
chloric acid to yield p-chloro 
phenylchloro methyl sulfide. 
This, in turn, is reacted with 
sodium diethyl dithiophosphate 
to produce trithion. 


BETTER COOLING 
MEANS LONGER LIFE 


LESS MAINTENANCE 


The numerous thin, deep ribs of Elliott C-W 
SEALEDPOWER Motors are the most advanced 
development of the ribbed construction, pioneered 
in the United States by Crocker-Wheeler. Modifica- 
tions of SEALEDPOWER totally-enclosed fan-cooled 
motors include explosion-proof designs in all ratings 
up to 300 hp. Either open greasable or pre-lubri- 
cated bearings can be furnished. 

Highly-effective sealing prevents entrance of 
moisture, dust, dirt, corrosive materials; conse- 
quently these motors can be depended upon for 
long, trouble-free service. 

In numerous cases, SEALEDPOWER motors are 
proving to be more economical than standard open 
motors because of their low maintenance and 
dependability. 


ELLIOTT Fc 


CROCKER-WHEELER PLANT JEANNETTE, PA, 
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Extra fins keep bearing cool. 
This potential trouble spot is 
effectively cooled by the gen- 
erous extra fins seen in the 
photograph above. 


This new 300-hp unit is the 
largest of the Elliott C-W 
‘family’ of ribbed-frame 
enclosed motors, pio- 
neered in the United States 
by Crocker-Wheeler. 


Cooling blast hugs frame. Air is 
directed along fins extending 
entire motor length. Easy to 
clean — no enclosed cooling 
passages to clog up. 


Newest data on modern 
enclosed motors—including 
explosion-proof—is given 

in Elliott Bulletin PB 6000-2. 
Send for free copy today. 
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NUCLEAR reactor vessel goes into place adjacent to Norwegian paper mill. 


go 


Paper Mill First to Use Nuclear Steam 


Norwegian paper mill and nuclear plant 
strive, hand-in-hand, to prove out heavy water reactor 


fueled by natural uranium. 


First nuclear reactor to gen- 
erate steam for process use will 
be a 10,000-kw heavy-water- 
moderated unit now operating 
adjacent to the Saugbrugsfore- 
ingen pulp and paper mill, Hal- 
den, Norway. 

Strictly speaking, the Halden 
Boiling Heavy Water Reactor 
(HBHWR) is an experimental 
effort rather than the triumphal 
fruition of reactor technology 
for process use. Its purpose: To 
develop technology and operat- 
ing experience for heavy water- 
moderated reactors fueled with 
natural uranium. 


> Experiment, Then Produce— 
In pursuit of this aim, Halden 
now is operating with an experi- 
mental core of aluminum-clad, 
natural uranium fuel elements, 
spiked with stainless-steel-clad 
UO, clusters. 

On completing the experi- 
mental program, Halden will 
swing over to production of 325- 
psi. process steam for the 
Saugbrugsforeingen mill in an 
effort to write off the cost of 
the project. For this phase of 
the operation, reactor will use 
a core of stainless-steel-clad, en- 
riched-UO, fuel elements. Even- 


tually, reactor operating level 
will be doubled. 
> Wide Interest—Sponsor of the 
$3.7-million Halden project is 
the Norway-Netherlands Joint 
Establishment for Nuclear En- 
ergy Research (JENER), with 
experts from Argonne National 
Laboratory, Lemont, IIl., acting 
as consultants. But keen in- 
terest in the program extends 
beyond JENER throughout Eu- 
rope, fostered by the hope that 
heavy water holds the key to 
eventual use of natural uranium 
as a reactor fuel. 

As a moderator for fissioning 
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of 


CONDENSER AND 
HEAT EXCHANGER CLINI 


Edited by David $, Hibbard, Metallurgical Engineer 


The American Brass Company, Buffalo 5, New 


York 


New controls and services meet increasingly 
critical requirements in heat-transfer units 


As steam cycles in turbines become more 
complex—and operating temperatures 
and pressures rise—the job of the heat- 
transfer equipment becomes increasingly 
critical. Nuclear energy plants place tre- 
mendous emphasis on continuity of 
service for even conventional compo- 
nents like condensers. And in many pro- 
cessing plants the cost of shutdowns may 
range from exorbitant to disastrous. 
Assurance that tubes will meet service 
requirements becomes increasingly im- 
portant. And The American Brass Com- 
pany has augmented its normal quality 
controls with tests and services to help 
makers of heat transfer equipment pre- 
vent possible trouble before it starts. 


Electronic inspection. All tubes are in- 
spected visually one at a time, both 
internally and externally. However, 


All U-bend tubes are tested hydrostatically at 
ASME Code pressures—or higher, if necessary. 


current equipment, located at the tube straightener. 


where greater assurance is required, the 
tubes—in straight lengths up to 100’— 
can be inspected electronically by eddy- 
current equipment. 


Hydrostatic testing. As most U-bend 
tubes are used in applications involving 
high temperatures and pressures, all of 
these tubes are tested hydrostatically— 
after bending—at ASTM Specification 
pressures. They can, however, be tested 
at ASME Code pressures, up to 6000 
psi, on request, if the tube size is such 
that it will withstand the pressure. 


Relieving stresses. All U-bend tubes, 
other than copper, are annealed at the 
bend area after bending, to eliminate the 
hazard of stress-corrosion cracking 
which might occur in service due to 
stresses that may exist as a result of 
the bending. 
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Duplex tubes are widely used in chemical 
plants and petroleum refineries to meet 
diverse combinations of corrosive action 
and/or pressure and temperature. Re- 
cently designers have selected them for 
use in air-removal sections of electric- 
power-plant condensers where corrosion 
is very severe, 


Broadest service. In helping manufac- 
turers and users of heat-transfer equip- 
ment meet day-to-day problems, The 
American Brass Company has a broad 
background in the latest developments 
in heat-transfer equipment’s expanding 
role. And with new mill equipment now 
in place, it offers the broadest service 
available in tubes for heat-transfer 
equipment. For technical assistance in 
special problems, write: The American 
Brass Company, Waterbury 20, Conn. 
In Canada: Anaconda American Brass 
Ltd., New Toronto, Ont. 5968 Rev. 


AnaconnA 


TUBES AND PLATES FOR 
CONDENSERS and HEAT EXCHANGERS 
Made by 
THE AMERICAN BRASS COMPANY 


107 


| 
_, 
: All tubes are inspected visually one at a time, 
both externally and internally. 
When required, tubes are inspected by eddy- 
4 i 
wid 
| 


PROCESSES & TECHNOLOGY... 


NESTLED in hillside, reactor (just left of stack), produces steam for mill. 


uranium, heavy water absorbs 
little of the neutron flux. Thus, 
it’s ideal in reactors running 
on natural or low-enrichment 
fuel where neutron economy is 
crucial. Unable to produce en- 
riched uranium, European coun- 
tries see their nuclear power 
future tied to successful develop- 
ment of heavy-water-moderated 
reactors which will operate on 
readily available natural uranium 
or low-enrichment fuel. 

But JENER research efforts 
to develop know-how for heavy 
water reactors are far from 
singular. Countries in both old 
and new worlds are expending 
millions of dollars and research 
manhours to gain a position in 
the expanding technology of 
heavy water. 
U.S. Activity — Here in the 
U.S.A., several research pro- 
jects are under way to develop 


heavy water reactor technology 
and economic information. At 
the same time, at least four ma- 
jor heavy water power reactors 
are on the drawing boards. 

Recent studies completed for 
the USAEC by Nuclear Develop- 
ment Corp. of America (NDA), 
White Plains, N. Y., under sub- 
contract to Sargent & Lundy 
Engineers, have brought to 
light the strong and weak points 
of heavy water reactors. 

Their main advantage, of 
course, is the high neutron 
economy mentioned previously. 
Another strong point is the in- 
herent long life of the reactor 
fuel. 

Points of question are: Is the 
greater capital cost warranted; 
what will be the losses of costly 
heavy water in actual opera- 
tion? The AEC now estimates 
that a loss of 17 gal./day of 


Heavy-Water Power Reactors Planned for U.S.A. 


Reactor Moderator Coolant 


Type Fuel 


Plutonium 
Recycle 
Test Reactor 
(Hanford) 


Heavy 
water 


Heavy 
water 


Heavy Water 
Components 
Test Reactor 
(Savannah R.) 
* Carolina Virginia 
Nuclear Power 
Assoc., Inc. 
(for Parr, S. C.) 
*Florida West 
Coast Nuclear 
Groups 


Heavy 
water 


Heavy 
water 


Pressure 
tube UO>s and 


Pressure 
vessel 


Pressure 


Natural 70,000 tkw. 
plutonium- 

aluminum 

alloy 

Natural 

U and 

enriched 

UO2 

Enriched 

UO, 


Enriched 
UO. 


229,000 tkw. 


* Prototypes for larger scale natural-uranium-fueled reactors. 
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heavy water would add 1 mill/ 
kwh. to the power costs of a 
200,000-ekw. power plant. 
Answers—Efforts by 
NDA at its Pawling, N. Y., re- 
search facility aim at answer- 
ing the technological questions 
about heavy water. For that 
purpose, NDA operates a ther- 
mal, heavy-water-moderated and 
reflected reactor, the Pawling 
Research Reactor (PRR). 
Answers to the operational 
questions can only be found 
when reactors now in the plan- 
ning stage actually go critical 
(see tabulation). 
> Close Cooperation—In an- 


other direction, the U.S.A. is 


cooperating closely with Can- 
ada, another leader in develop- 
ment of heavy water reactors. 
Canada has turned to heavy 
water because of its huge re- 
serves of uranium ore. 

Test reactors operated by 
Atomic Energy of Canada, Ltd. 
(AECL), to develop funda- 
mental heavy water knowhow 
are the ZEEP, PTR and NRX. 

Canadian General Electric, 
Ltd. (CGE), now is undertaking 
preliminary design for Canada’s 
first heavy water power reactor, 
the Nuclear Power Demonstra- 
tion NPD-2. Fueled with na- 
tural uranium, reactor is 
cooled with pressurized heavy 
water and moderated’ with 
heavy water at atmospheric 
pressure. 

Another CGE development is 
the Organic-Cooled Terphenyl 
Heavy Water Moderated Re- 
actor design. CGE has shown 
that by moderating a nuclear 
reactor with heavy’ water, 
thermal and radiolytic decom- 
position of the terpheny] coolant 
is decreased greatly. 
> Other Developments Abroad— 
Activities in this sphere are 
gaining momentum in other 
areas around the globe. 

In India last summer, the 
Government of India signed a 
contract to lease 15 tons of 
heavy water for a zero-energy 
research reactor to be installed 
in Trombay. 

Last spring in Ispra, Italy, a 
5,000-kw. tank-type heavy water 
reactor was dedicated. With this 
$4-million research installation, 
Italy plans to learn more about 
operating heavy water reactors. 

Spain’s Junta de Energia Nu- 


Fall 
1960 
H H Spring 
Heavy Summer 
| water tube 1962 
G une 
‘2 || 1963 
|_| 


JOY CAN SUPPLY THE CO 


Joy can supply a compressor with the exact perform- 
ance characteristics and physical configuration to 
meet your requirements, no matter how large or how 
small. Standard models are available, or Joy Turbo- 
dynamics engineers can design to your specifications 
in any size of compressor—either centrifugal or axial- 
flow types. 

Compactness and efficiency are achieved in all Joy 
dynamic compressors through high stage perform- 
ance. Advanced aerodynamic concepts and modern 


MPRESSORS YOU NEED 


metallurgy have contributed to designs which pro- 
vide the maximum of compressed air or gas for power 
consumed and floor space occupied. 

Joy Axial-flow and Centrifugal Compressors will 
prove the most economical solution, whether you are 
compressing plant air, or process air or gas, at normal 
or elevated pressures and temperatures. If you have 
an air or gas compressing problem, check with your 
Joy representative or write for our bulletin “Joy 


Turbodynamics.” 


Joy Manufacturing Company 


Compressors 


Oliver Building, Pittsburgh 22, Pa. 


In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario 
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PROCESSES & TECHNOLOGY .. . 


Traveling Grate Preheats Feed for Pilot Kiln 


Efficiency and cleanliness in pelleting, heat treat- 
ing and handling of various raw materials are goals 
of Allis-Chalmers’ new pilot plant, recently started 
up at Carrollville, Wis. Plant handles minerals and 
concentrates from many sources in samples of sev- 
eral tons. 

Heart of the unit is a traveling-grate and kiln ar- 
rangement which helps remove dust and preheat 


pellets. (For use of such a system in a commercial 
cement plant, see Chem. Eng., Apr. 21, 1958, p. 60.) 
Traveling-grate section (left photo) is divided into 
drying and preheating zones with respective wind- 
boxes. Discharging kiln gas from rotary kiln (right 
photo) dries and preheats pellets. Sensible heat of 
kiln products is recovered in annular cooler, lower 
part of photo. 


clear has contracted with At- 
omics International to study the 
feasibility of operating a 20,- 
000-ekw. heavy-water-moderated, 
organic-cooled reactor to gen- 
erate radioisotopes and gain 
heavy water reactor knowhow. 
Reactor concept is similar to 
CGE’s. 


New Electrolytic Route 
Makes Ductile Titanium 


Starting point for a new proc- 
ess to make ductile titanium 
metal is an electrolytic cell which 
uses relatively inexpensive ti- 
tanium carbide as its anode. 

Crowning seven years of effort 
on the part of Norton Co. re- 
search men, Guy Ervin, Jr., 
Herbert Ueltz and Malcolm 
Washburn, new cell produces fine 
dendritic titanium crystals of 
purity in the order of 99.6%. 
Experimental cell, operating at 
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900 C. under an argon atmos- 
phere, has made 12-lb. batches of 
titanium. 

During electrolysis, titanium 
separates from its carbide and 
adheres to the cathode as den- 
drites of pure metal. After wash- 
ing to remove electrolyte, these 
can be melted into ingots or 
fabricated by powder metallurgy. 
> Pilot Cell—The cell used in 
experiments consists of a graph- 
ite crucible lined with ti- 
tanium carbide rings which 
form the anode. A metal cathode 
is suspended in the crucible 
concentric with the anode and 
can be retracted into a gas- 
tight, argon-filled chamber 
above the cell. Chamber serves 
as a cooling chamber as well as 
on air lock through which a 
batch is removed. Fresh cathode 
bars can be inserted for semi- 
continuous operation until ti- 
tanium has been depleted. 

Cell uses direct current at 4 
volts and 800-1,000 amperes. 
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Each pound of titanium pro- 
duced requires 8-10 kwh. 

Though lab cells used in the 
development were not large 
enough to fix costs for actual 
production equipment, inven- 
tors are confident that titanium 
metal could be produced eco- 
nomically. One reason is that 
titanium carbide contains about 
80% titanium—about three 
times as much as titanium tetra- 
chloride now used in commercial 
processes. 


News Briefs 


Polypropylene: Dow Chemical 
will build a polypropylene 
plant at Torrance, Calif., 
scheduled to go on stream in 
1961. Facilities, first of their 
kind for the western U.S., 
will cost several million and 
are designed to meet West 
Coast market requirements 
“in the foreseeable future.” 


NEW BOOK tells all the facts and features 
of industry's most complete line of 
screw conveyors and components 


Here’s the most up-to-date engineering and application 
data on screw conveyors and screw feeders for today’s 
industrial operations. 

This 76-page book contains detailed sections on com- 
ponents, layout, drive arrangements, dimensional data— 
the answers to all your questions regarding the selection 
of components or complete screw conveyors. Mail the 
coupon at right, or ask your Link-Belt representative for 
Book 2989. Refer to the yellow pages of your local phone 
directory. 


LINK 


SCREW CONVEYORS * SCREW FEEDERS 
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SCREW 

CONVEYORS 
AND 

THEIR USES 


DESCRIPTIVE 
DATA ON ALL 
TYPES OF 
COMPONENTS 


COMPLETE 
LAYOUT 
DATA 


250 TYPICAL 
MATERIALS 
HANDLED IN 
SCREW 
CONVEYORS 


SIMPLE 
SELECTION 
TABLES AND 
FORMULAS 


LINK-BELT COMPANY 

Dept. SC, Prudential Plaza, Chicago 1, Ill. 
Please send me a copy of the new Link-Belt 
Screw Conveyor Book 2989. 


LINK ate) BEL! 
| 
@ 
TYPICAL 
| DRIVE 

| ARRANGEMENTS 

| 
| 
| 
B E LT | 
| 
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DEVELOPMENTS ... 


CHEMICAL ECONOMICS EDITED CANNON 


Few chemicals 
will sell above 


this volume > 


. . Unless 
their price is 


less than this 


Million 


% 


o 


Price, cents/pound ——> 


What Price Can I Get for My Chemical? 


Exclusion-chart method uses historical production-price 
data to give you a fast answer to this vital question. 


Herman W. Zabel and Michael Marchitto, Roger Williams Technical & Economic Services, Inc., Princeton, N. J. 


A major question facing all 
chemical manufacturers is: 
“What price can I get for my 
product?” To get a fast, empiri- 
cal answer, our company has 
developed, and found increasing 
use for, a series of plots or 


charts which we have dubbed 
“The Exclusion Charts.”* 


* Our last publication describing this 
concept appeared in Chem. Eng. Progr., 
May 1956, pp. 183-186, and reported 
data for years up to and including 
1954. This article is to show the effects 
of recent years right through 1958. 


Now these plots do not supply 
the full answer to the question 
posed above. The best answer 
can be obtained only after de- 
tailed and costly studies of the 
potential markets and_ sales 
prices which may be achieved. 


112 October 19, 1959—CuemicaL ENGINEERING 


e 
e 


PROCESS 


— Honeywell control valves are available 
| for a wide range of temperatures 


Whether you’re talking about 1200 

or minus 450° F, there’s a Honeywell 

automatic control valve for your 

process flow. The Honeywell valve 

illustrated—Series 800, Type 11 

double seated —is designed to handle 
fluids at 1200° F. This application requires such features 
as: welded-in, solid stellite guide bushings . . . stellited 
guide posts . . . seal-welded seat rings . . . spiral wound, 
asbestos-filled, stainless steel gaskets . . . high-temperature 
bolting . . . extended bonnet with fins . . . designed clear- 
ances for non-sticking, non-galling operation. 


For hot or cold flows . . . or other process flow conditions 
. . . Honeywell valves are available in a wide range of 
types and sizes. When you need control valves. . . contact 
your local Honeywell field engineer. Write for new 
Catalog C800-1. 


MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. 


Honeywell 
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ECONOMICS... 


Production, million Ib./yr. 
| 
For Cyclic 
Intermediates 
102 
10 \ 
Exclusion zone 
* 
280 


Price, cents/pound 


The exclusion chart is a plot 
of the historical relationship be- 
tween sales price and production 
volume of chemicals. 

Finding enough data to sup- 
port such an empirical relation- 
ship is a problem. However, the 
production-price data provided 
in the U.S. Tariff Commission’s 
annual reports on production and 
sale of synthetic organic chem- 
icals—divided into several end- 
use categories—give the proof. 

Let’s, for example, consider 
cyclic intermediates, one of the 
Tariff Commission’s chemical 
end-use groups, The particular 
exclusion chart presented here 
is derived from Tariff Commis- 
sion price-production data for 
1957.* Each point on the chart 
represents production and price 
data for a single chemical in 
the cyclic intermediates family. 


How to Build an Exclusion Chart 


Each arrow off to the right 
and top of the chart represents 
a chemical whose production vol- 
ume or price puts it beyond the 
range of the graph. 

There are many ways the lim- 
its for such a chart can be 
shown. Perhaps the one most 
often tried is the use of a curve 
fitted to the upper points of the 
chart. This has been ruled in 
for this chart as a dotted line. 

Such a curve’ undoubtedly 
gives the most accurate repre- 
sentation of the limits. But it is 
difficult to use. Consequently we 
have found the use of a single 
point to be as nearly descriptive 
of the data as a curve. The co- 
ordinates of the single point—a 
value for production and a value 
for price—have been ruled in as 
solid lines. 

We have given the name “Ex- 
clusion Area” to the space above 
and to the right of these lines, 
since the points not found in this 
area are excluded from this 
space. Hence the name for these 
charts: The Exclusion Charts. 

This chart pictured at the left 
shows that, with two exceptions, 
no cyclic intermediate had a pro- 
duction of more than 3 million 
lb. in 1957 unless the price was 
28¢/lb. or below. The two ex- 
ceptions—-which appear in the 
exclusion area—are toluene di- 
isocyanate and its precursor, 
4-m-tolylene diamine. 

Nearly 10 million lb. of the 
diisocyanate and 3 million Ib. of 
the diamine were produced, each 
selling for about $1/Ib. 


* The authors report that a plot 
of preliminary data for 1958 results 
in an exclusion area very similar to 
that for 1957. 


The exclusion charts do show, 
however, that in the past no 
product has sold above a certain 
volume until its sales price has 
reached a certain point. And 
these values vary from end-use 
to end-use. 

Thus, the results provided by 
these plots furnish only a state- 
ment of limits as indicated in 
past years. We do not say that 


a product cannot sell at a vol- 
ume and price higher than the 
historical limits. High price 
and high volume can occur, but 
only if the chemical has very 
unusual—and economically de- 
sirable—properties. 

P It’s Got to Be Good—Proof of 
this latter comment rests only 
upon the fact that nearly all 
chemicals that have appeared 


in the “exclusion area”—above 
the limits of price and volume— 
have such unusual properties. 
Take, for example, toluene di- 
isocyanate which shows up in 
the exclusion area for cyclic 
intermediates (see chart in box, 
this page). This product’s fa- 
cility for forming polyurethane 
foams is a truly unusual prop- 
erty. 

The exclusion charts’ most 
obvious application is in new- 
product pricing. However, the 
technique may also be used 
when considering price changes 
on existing products. In this 
use, the charts serve to indicate 
the sales volume that can be ex- 
pected at lower or higher price 
ranges. 
> Cyclic Intermediates — Fur- 
ther understanding of the struc- 
ture and use of the exclusion 
chart can best be gained by ex- 
amination of the charts them- 
selves (see box this page). The 
chart in this example is plotted 
from 1957 data. Exclusion 
charts on cyclic intermediates 
for 1958, and for several years 
preceding, show price-volume 
relationships ranging from 1.9 
million lb. and 23¢/lb. in 1947, 
to 3.7 million lb. and 28¢/Ib. 
last year. 

Judging from the data col- 
lected for these years and 
others, we would say any mar- 
ket estimate above 3-4 million 
lb./yr. for a cyclic intermediate 
at a sales price of more than 
25-30¢/lb. would appear to be 
suspect (see table, p. 116). 
> Medicinal Products—Turning 
to medicinal products —for 
which year-to-year data are pre- 
sented also in the table on p. 
116—we find that the limit for 
1958 was for an annual produc- 
tion rate of 400,000 Ib. at a unit 
price of $3.60/lb. The five 
points within the exclusion area 
represent production-price re- 
lationships for one antibiotic, 
three vitamins, and a tranquil- 
izer. 

“These materials have, as do 
most medicinal products, un- 
usual properties which: enable 
them to command extremely 
high prices. It is interesting to 
note that the ascorbie acid 
volume-price relationship has 
changed from 1.8 million lb. at 
$8.10/lb. in 1954 to over 2.8 mil- 
lion Ib. at $4.10/lb. in 1958. 
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Another famous name in the full line of Heat and Cold Insulations manufactured by 


BALDWIN-EHRET-HILL 


Here’s an exciting new product that will change 
your ideas about costs and efficiencies of insulations 
for low temperature applications. GEM-FOAM is a 
rigid polyurethane foam with a closed cell structure, 
assuring low permeability. Its proven stability and flame 
retardance give GEM-FOAM a long, trouble-free life 
— makes it the logical first choice for low temperature 
insulation. It has an extremely low “K” factor — .03 


at —340° F mean, rising to only “K” .14 at 32° F 
mean. Because of this high efficiency, only half the 
usual insulation thickness is required, resulting in ap- 
plication savings in space, labor, facing materials and 
mastics. Write for brochure of B-E-H GEM-FOAM 
and GEM-FIL, a companion foam-in-place product 
for the quick, economical insulation of valves and 
fittings. Contract application service in 48 states. 


BALDWIN-EHRET-HILL, INC. 


Manufacturers of a complete line of Heat and Cold Insulations from Minus 460°F to 2000°F 


1510 Breunig Avenue Trenton 2, N. J. 


SALES OFFICES: TRENTON, N.J. 


EXport 6-4571 


NEW YORK, N.Y. 
BRyant 9-3996 


CHICAGO, ILL. 
HArrison 7-0885 


PHILADELPHIA, PA. 
BAidwin 9-653) 


HUNTINGTON, IND. 
HUntington 124 


HOUSTON, TEX. 
JAckson 3-7397 


TEMPLE, TEX. 
PRospect 3-2192 


VALLEY FORGE, PA. 
Glendale 2-2611 
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ECONOMICS ... 


Chemical Volume-Price Ratios: Here Are Your Working Estimates 


1947 
1949 
1952 
1954 
1955 
1956 
1957 
1958 
Working estimate 


Cyclic Intermediates 


Annual Production Price 
Thousand Pounds $/Lb. 
1,900 0.23 
2,500 0.25 
2,500 0.26 
4,000 0.21 
3,000 0.28 
3,500 0.28 
3,000 0.28 
3,700 0.28 
3-4,000 


Annual Production 
Thousand Pounds 


0.25-0.30 


Medicinals 


Annual Production Price 
Thousand Pounds $/Lb. 
175 3.00 

110 4.50 

4.00 

3.60 

3.00 

3.40 

3.60 

2.50 

2.50 


Annual Production 
Thousand Pounds 


Price 


$/lb. 


Flavors & Perfumes 


Annual Production 
Thousand Pounds 


Surface-Active Agents 


Annual Production 
Thousand Pounds 


Price 


1947 
1949 
1952 
1954 
1955 
1956 
1957 
1958 
Working estimate 


2,000 
3,000 
4,100 
4,000 
6,000 
3,000 
5-10,000 


Annual Production 
Thousand Pounds 
1947 
1949 
1952 
1954 
1955 
1956 
1957 
1958 
Working estimate 


Apparently, even those chosen 
products in the exclusion area 
obey the same economic laws as 
do other products “outside.” 

The increase in sales volume 
for medicinals, from 175,000 lb. 
in 1947 to 400,000 lb. in 1958, 
is almost wholly due to the in- 
troduction and increased sales 
of high-unit-value antibiotics, 
vitamins and, recently, tranquil- 
izers. 

A good limit to use for medic- 
inals appears to be about 400,- 
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Annual Production 
Thousand Pounds 


000 lb./yr. at approximately 
$2.50/Ib. 

» Flavors, Perfumes—The 1958 
volume-price limit for flavors 
and perfumes is 400,000 lb./yr. 
at about $1.10/lb. There are no 
points in the exclusion area for 
1958. 

Good working limits, based on 
available data, for flavors and 
perfumes would seem to be 
around 500,000 lb./yr. at $1.00- 
1.20/Ib. 
> Plastics and Resins—The 1958 


Rubber-Processing Chemicals 


Price 


Miscellaneous Chemicals 


Annual Production 
Thousand Pounds 
6,800 
9,000 
5,800 
4,500 
7,500 
8,000 
7,000 
7,000 
10,000 


Price 
$/Lb. 
0.16 
0.14 
0.19 
0.35 
0.32 
0.25 
0.26 
0.30 
0.30 


data on plastics and resins in- 
dicate limits of 3 million lb. and 
46¢/lb. 

This represents a rather sub- 
stantial volume change from 
1957 when limits were 6 million 
Ib. and 50¢/lb. However, it is 
difficult to obtain an accurate 
poundage estimate on plastics 
and resins due to the lack of 
data on plastics which cost more 
than 50¢/Ib. 

Epoxy resins—with a produc- 
tion of nearly 34 million Ib. and 
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$/Lb. 
: 200 3.00 
110 2.70 
400 1.70 
500 1.00 
450 1.40 
400 1.20 
7 450 1.10 
400 1.10 
500 1.00-1.20 
Plastics & Resins Plasticizers Po 
$/Lb. $/Lb. 
r 0.52 0.42 2,700 0.20 
0.40 0.58 1,000 0.28 
0.45 0.55 1,6009 = fo.41 
0.48 0.46 1,300 .0. 40 
0.45 2,500 0.32 2,300 0.36 
0.48 2,500 0.32 3,000 0.30 
0.50 2,500 0.32 3,000 0.33 
0.46 2,700 0.31 3,000 0.39 
0.50 2,500 0.30-0.35 : 3,000 0.39 
Pesticides 
| 
$/lb. $/Lb. 
6,300 0.42 
4,500 0.58 
0.50 3,200 0.55 
0.58 4,000 0.58 
0.46 5,000 0.56 
; 0.48 4,000 0.58 
0.44 5,000 0.60 
0.49 2,500 0.50 
; 0.50 4-6,000 0.50-0.60 


Whether searching sealers........ 


eo You can actually see the advantage of using the 
new Goodyear packing.The new,amaz- 

ingly smooth “plate finish" — at 

no price premium—assures a 

tighter seal with less seal- 

ing pressure. And that's in 

addition to exceptional 

. resistance to aging and 

packing superlative compound- 

| ing of top-grade rubbers. 


Gaskets as shown 
magnified 22 times 


..a Way to"ground’ giant grindstones.......§ 


Six-hundred-pound abrasive wheels drop safely to the floor from a 5-foot height 
onto a section of steel-backed rubber Armaplate. Heavy rubber sheeting 
lasted one week on this rugged job; Armaplate over a year. 


...or rubber for most any other use........ 


And that's only a sample of the unusual 
problems solved by the G.T.M.— Goodyear 
Technical Man—and his colleagues with 
special rubber products. 


To turn top rubber experts loose on your 

problem—even if you've never before 

Temporary tank liner of thought of rubber as a possible answer — 

contact the G.T.M. through your Goodyear 

ection ‘dering Distributor— or by writing Goodyear, Indus- 
Nee OEM trial Products Division, Akron 16, Ohio. 


..youll find what you need at... 


The Goodyear Tire ono THE GREATEST NAME IN RUBBER 
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ECONOMICS . 


a price of 64¢/lb. in 1958—are 
the only products, for which 
production data are reported, 
that violate the exclusion prin- 
ciple. But epoxy resins’ unusual 
properties in adhesion and up- 
grading paint oils have been 
described many times. 

Exclusion limits for plastics 
and resins in previous years are 
shown in the table on page 116. 
Only a cost estimate is avail- 
able in some cases. 

Good working limits for these 
materials: Production of about 
5-10 million lb./yr. at 50¢/Ib. 
> Complete Data?—There is one 
question often raised about the 
use of the exclusion chart as a 
method of correlation: “Does 
the sum total of all the products 
plotted on the chart represent 
a major share of total plastics 
produced?” 

With the 1956 Tariff Commis- 
sion report, a slide rule, a pen- 
cil and paper, it can be readily 
established that the total dollar 
volume for production of plas- 
tics and resins was about $1.3 
billion. Of this volume, about 
$250 million was covered by 
such vague categories as “All 
Other” and “Materials for 
Which Separate Statistics May 
Not Be Shown.” We chose 1956 
data here because our company 
had excellent figures on all 
plastic materials not listed by 
Tariff for that year. 

On this basis alone, it is fair 
to conclude that the data used 
to prepare the exclusion chart 
for plastics and resins for 1956 
represented over 80% of the 
total dollar volume of produc- 
tion for that year. 

This representation is not 
bad in itself, but let’s look more 
closely at two of the vague cate- 
gories which together represent 
a total value of $170 million 
out of the $250 million pre- 
viously unaccounted for. 
> Performance Counts Most— 
The first item—$126 million— 
covers the value of plastics like 
nylon, acrylates, methacrylates 
and fluoroplastics. Rough cal- 
culations, using our data for 
1956 production of these four 
materials, indicate that these 
four plastic classes account for 
over 90% of the $126 million 
and that they all fall within the 
exclusion area. And well they 


might, for they are unusual 
products used because of their 
unique properties, with cost 
secondary to performance. 

The second item—$42 million 
—is made up principally of 
polyvinyl! butyral and formal, 
whose properties are also so 
unique that their cost is sec- 
ondary to performance. 

Thus, when these two items 
are considered, only plastics 
and resins with a value of $80 
million out of a $1.3-billion total 
remain unaccounted for. And 
the average values of these ma- 
terials do not violate the exclu- 
sion principle. 
> Plasticizers—Exclusion limit 
for plasticizers in 1958 was 
about 2.7 million lb./yr. at 31¢/ 
lb. There are three points in 
the exclusion area—two of them 
representing sebacic and azelaic 
acid esters. These esters find 
uses as synthetic lubricants as 
well as plasticizers, hence their 
volume-price relationship is not 
the same as commonly associ- 
ated with plasticizers. 

The third point is for dicyclo- 
hexyl phthalate which appeared 
in the 1957 chart for the first 
time. This product is used pri- 
marily as a plasticizer for nitro- 
cellulose coatings on moisture- 
proof cellophane. 

From data for 1958 and pre- 
vious years, an exclusion limit 
of 2.5 million lb./yr. at 30-35¢/ 
lb. appears to be a good work- 
ing estimate for plasticizers. 
Surface-Active Agents—Ex- 
clusion volume-price limit for 
surface-active agents in 1958 
was 3 million lb. at 39¢/ib. This 
seems to be a good working es- 
timate for the future. 

Most of the products which 
have pushed the price limit up 
from the earlier 20-28¢/lb. (see 
table, page 116) were derived 
either from ethylene oxide or 
from various amines. Here is 
an example of the changing cost 
pattern that can and does occur 
for a specific end-use categcry. 
> Pesticides—Pesticide limits in 
1958 were about 5.5 million lb. 
at 49¢/lb. There are no points 
which fall into the exclusion 
area. 
> Rubber-Processing Agents— 
Because of insufficient pub- 
lished data, a chart showing 
exclusion limits for rubber- 


processing chemicals in a single 

year would be of questionable 
value. Therefore, we chart pro- 
duction-price data for this class 
of materials on the basis of 
data for the years 1954-1958. 

It appears that 4-6 million Ib. 
at 50-60¢/lb. is a good estimate 
for a product in this classifica- 
tion. There are no points in the 
exclusion area. 
> Miscellaneous Chemicals—Ex- 
clusion limits for miscellaneous 
chemicals in 1958 were 7 mil- 
lion Ib. at 30¢/Ib. 

There are four chemicals that 
fall into the exclusion area: 
sodium carboxymethy] cellulose, 
2,6 ditertiary butyl p- cresol, 
and two chlorofluorocarbons. 
(Data on the latter were re- 
ported first in 1958.) 

It is surprising that any 
amount of correlation is ob- 
tained for this miscellaneous 
classification. However, many 
of the chemicals have somewhat 
the same end uses—either as 
low-cost aliphatic intermediates 
or as solvents. Those that fall 
within the exclusion area have 
very specific uses because of 
unusual properties: carboxy- 
methyl cellulose in detergents; 
ditertiary butyl p- cresol as an 
oxidation inhibitor; and chloro- 
fluorocarbons as aerosol propel- 
lants and refrigerants. 
> Exceptions—The Tariff Com- 
mission also publishes data on 
three other end-use categories: 
elastomers, lakes and _ toners, 
and dyes. 

There is an insufficient num- 
ber of elastomers reported by 
Tariff to provide any chart of 
the type we have been discuss- 
ing. And dyes, lakes and toners 
do not show an exclusion area 
in the manner just described. A 
plot of reported materials shows 
a continual gradual decrease in 
production as the price rises. 


HERMAN ZABEL, executive vice pres- 
ident of Roger Williams, is a chem- 
ical engineer with a varied career. 
Some jobs: research engineer, 
teacher, business paper editor, 
product developer. He has a BS 
from Kansas State College, a MS 
» from Columbia. 


MICHAEL MARCHITTO, a market an- 
alyst with Roger Williams, joined 
the firm in 1955. He has a BS in 
chemistry from Seton Hall. 
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TOWERS 


higher therma 
performance 


lower 


Would you like a free copy 

of our catalog cost 
that describes in detail 

the designed quality 


e 
of Fluor towers ? built-in 


* The et ceteras make profitable reading. 


per manence 
Fluor 


PRODUCTS COMPANY TOWERS 


A division of The FLUOR CORPORATION, Ltd. 


GENERAL OFFICES: 
SANTA ROSA, CALIFORNIA 
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DEVELOPMENTS . 


CHEMICAL PRODUCTS wm BY ARNE 


Foamed Al, New Structural Material 


Fire- and waterproof, light, insulating and acousti- 


cal material aims first at building construction. Next come 


chemical plants, aircraft, autos, packaging. 


World’s first commercial fa- 
cility for foamed aluminum will 
go into production next month. 

Compared with many common 
structural materials, thinner, 
lighter sections of the foam offer 
better insulating and acoustical 
properties at lower costs. Pro- 
ducers have sights on markets 
ranging from water skis to cas- 
ket frames, automobile muffler 
aids to engine floats for aircraft 
and rockets, outdoor signboards 
to oil storage tank covers in re- 
fineries and chemical plants. 

Product is corrosion resistant, 
fireproof, waterproof, extrudable 


or moldable, can be machined, 
sawed and nailed, bolted, glued, 
bent or pressed into shape. 
Called Alumafoam, it can be 
bonded to anything by means of 
epoxy adhesives. At 12 lb./cu. ft. 
density vs. 170 lb. for aluminum 
itself, the foam floats. 

First use and sales of the ma- 
terial is in built-up roofing and 
building panels. 

In roofing, the foam can be 
used as a 1-in. base on which in- 
sulation and asphalt-type cover- 
ings can be built up. An estimate 
made by one roofing manufac- 
turer places cost of the cheapest 


type of presently available roof, 
using a 3-in.-thick deck structure 
of concrete, wood, steel, etc., 
at $1.85/sq. ft., compared with 
$1.34 for roofing incorporating 
the new foam. The two roofings 
figuring in the estimate each to- 
taled 3 in. in thickness, but the 
over-all coefficient of heat trans- 
fer of that containing aluminum 
foam is 0.19 compared with 0.33. 

Licensed under the basic pat- 
ents for the foaming of metals 
obtained by the Bjorksten Re- 
search Laboratory, Madison, 
Wis., Dynamic Metals, Inc., is 
now building a plant with an 


120 October 19, 1959—CuemicaL ENGINEERING 


hs 


hydroxylation 


reduction 


Solvay offers you technical help 


Whether you’re a large or small user of hydrogen per- 
oxide, Solvay, as a primary source, has a background of 
experience to offer you in its rapidly expanding, exciting 
new uses. You can obtain up-to-the-minute data on apply- 
ing Solvay” Hydrogen Peroxide in many new ways. 


Sodium Nitrite ¢ Caustic Soda ¢ Calcium Chloride ¢ Chlorine ¢ Chloroform 
Caustic Potash * Potassium Carbonate * Sodium Bicarbonate * Soda Ash 
Ammonium Chloride « Methyl Chloride « Ammonium Bicarbonate ¢ Vinyl! Chloride 
Methylene Chloride * Cleaning Compounds * Hydrogen Peroxide * Aluminum 
Chloride * Mutual® Chromium Chemicals * Snowflake® Crystals * Monochloro- 
benzene Ortho-dichlorobenzene Para-dichlorobenzene Carbon Tetrachloride 


SOLVAY PROCESS DIVISION 
61 Broadway, New York 6, N.Y, 


SOLVAY branch offices and dealers are located in major centers from coast to coast. Send 
export inquiries to Allied Chemical International, 40 Rector St., N. Y. 6. 
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Solvay is continually working in hydrogen peroxide appli- 
cations research, as the examples above illustrate. For 
further information on these or other new uses, contact 
us directly or, if you buy l.c.l., through your Solvay 
distributor. Mail the coupon. 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL CORPORATION 
61 Broadway, New York 6, N.Y. 


Please send literature on the following applications of hydrogen 


peroxide: 
(list those that interest you) 


0 Check for address of nearest distributor. 


Name 


Company 
Address 


City 
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CHEMICALS .. . 


initial capacity of 5.5 million 
lb./yr. of foamed aluminum. 
Upon completion of performance 
tests on the new plant, design 
data will be available for con- 
struction of a full-scale produc- 
tion plant having a capacity of 
20 million lb./yr. of Alumafoam. 
With this on stream, the original 
plant will be turned to research 
and development on new end 
products. 

Foamed aluminum is made by 
mixing zirconium hydride with 
molten aluminum. Dynamic Met- 
als say the offering price will be 
in the 75¢-$1/lb. range, for a 
sq. ft. of 1l-in. thick material. 
Since the density is 12 lb./cu. ft., 
this is also the per-pound price 
of the foamed aluminum. 

This price is for Alumafoam 
220, which a standard aluminum 
alloy 220, made up of 90% alumi- 
num, 10% magnesium plus a 
trace of zirconium coming from 
the foaming process. The com- 
pany is now experimenting with 
Al-Mg-Si alloys, which should 
bring the price down since sili- 
con is cheaper than magnesium. 

Company can foam any alloy 
of aluminum as well as pure 
aluminum. Thus, product can 
be tailor made to suit strength 


or corrosion properties. — Dy- 
namic Metals, Inc., Houston, 
Tex. 120A 
Styrene-Acrylate 


For more gloss in floor pol- 
ishes, at less cost. 


New styrene-acrylate copoly- 
mer develops exceptionally high 
gloss so that floor polishes can 
be compounded at lower solids 
than acrylic formulations while 
retaining the same gloss char- 
acteristics. Called U-4001 Uba- 
tol, it is said to bring together 
the flexibility and clarity of an 
acrylate with the gloss and 
toughness of a styrene. 

Priced in the same range as 
modified polystyrenes, it can be 
used in both buffable and 
nonbuffable floor polishes. It 
is completely compatible with 
common waxes, resins, and poly- 
mers and can be formulated into 
a nonpowdering floor polish.— 
U BS Chemical Co., Cambridge, 
Mass. 122A 


122 


Glass Paper 


New films combine resist- 
ance to 500 F., with con- 
trolled porosity, strength. 


A new family of films said to 
combine extraordinary tensile 
strength with maximum flow 
rate and extremely fine pore size 
has been introduced for indus- 
trial filtering applications and 
electrodialysis. Called Amfab, 
the film is a woven glass fiber 
fabric integrated with micro- 
scopic glass fibers between the 
threads and impregnated with 
Teflon resin. 
> High Strength—Strength runs 
from 7 to 75 lb./in. width, poros- 
ity from less than 1 to 75 mi- 
crons, thickness from 0.001 te 
0.25 in. 


Amfab’s glass fiber blend 


Newsworthy Chemicals 


plus the Teflon coating allow its 
use where a combination of 
filter paper and wire screen, or 
filter paper and cloth filter back- 
ing or where porous ceramic 
filters have heretofore been 
used. In addition, Amfab is de- 
signed to serve in a variety of 
filter presses and other devices 
where wet strength, resistance 
to bursting and active chem- 
icals are of utmost importance. 
>» Rugged Service—So far ap- 
plications studied include stack 
filters; pharmaceutical proc- 
esses filtration; filter press 
membranes; filters for coffee 
brewing; alcoholic beverages 
manufacturing such as_ beer; 
filtration of petroleum and other 
heavy products such as soaps 
and varnishes; and swimming 
pool filters. 

In addition to its porous form, 
Amfab is also available in non- 
porous form for use as insula- 
tion, and for mold release for 
use in plastics manufacturing 
operations. 

On a modified Fourdrinier 
paper making machine, slurry 
of glass fibers is made to matt 
on a woven glass screen, instead 
of the conventional Foudrinier 
metal screen. Glass screen be- 
comes an integral part of the 
finished product and gives it its 
unusual strength. Part of the 
job in developing the produc- 
tion process was learning to 
control pore size, uniformity, 
thickness. 

Amfab’s Teflon coating makes 
it resistant to caustic solutions, 
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POWELL 
D)} D 


STOP COLLAR 


GLAND: 


BONNET NUT 


RESILIENT 
PACKING 


GASKET AND 
STAINLESS STEEL 
DIAPHRAGM 


CIRCUMFERENTIAL 
SEALING GROOVE 


LUBRICANT 
SUMP 


PACKING WASHER 


COMBINATION 
LUBRICANT 
FITTING 


GLAND WASHER 


BONNET 


LUBRICANT BALL 
CHECK VALVE 


CONNECTOR GROOVES 


VERTICAL SEALING 
GROOVE 


Sectional view Powell Screwed Gland Lubricated Plug Valve. 


Like all Powell Valves, Powell Lubricated Plug Valves are 
superior in their field . . . and have many advantages over 
other conventional types of Valves. 


e@ Simple design: only three basic parts—Body, Bonnet, Plug. 

@ Quick, complete shut-off—a quarter turn will close or open 
the valve. 

e@ Tapered Plug assures positive seating. 


@ Machined surfaces of plug and body are not exposed in 
the open position. Any media adhering to the plug when in 
the closed position is removed when plug is rotated. 


@ Cavity-free straight passage assures streamlined flow in 
either direction. Scale and sediment cannot collect. 


Powell Lubricated Plug Valves are available in sizes 4” 
through 16”, depending on the type required—Semi-steel 175 
and 200 pounds WOG ;—Carbon Steel ASA 150and 300pounds. 


Powell can also furnish Lubricated Plug Valves in other 
alloys on special order. 


For all your valve needs, make it a policy to consult your 
local Powell Distributor—or write directly to us, 


THE WM. POWELL COMPANY 
Dependable Valves Since 1846 e Cincinnati 22, Ohio 
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acids, alkalis and other chem- 
icals that immediately destroy 
filter paper. And it is unaffected 
by long periods of exposure to 
temperatures up to 500 F., so 
that it can be immersed in boil- 
ing water, autoclaved, or steril- 
ized in ovens. 

It is produced 38 in. wide in 
1,000-ft. rolls. Cost ranges be- 
tween 25¢ and $1.50/sq. ft. 
> Sister Product—A second new 
film, this one for laboratory use, 
consists of tiny borosilicate 
glass fibers made into a thin 
uniform sheet and then impreg- 
nated with Teflon. Its strength 
is rated at 3.5 lb./in. of width, 
even when wet, so that it can 
withstand for long periods pres- 
sure and handling that would 
at once destroy ordinary lab- 
oratory filters. Because the fi- 
bers are impermeable, they do 
not swell up like cellulose fibers 
which changes the _ porosity 
characteristics of the filter. 

Called Fiberfilm, it is formed 
into sheets 0.0006 to 0.018 in. 
thick and coated with Du Pont’s 
Teflon or Dow Corning’s Sylkyd. 
Pore sizes are controlled from 
5 to 100 microns. — American 
Machine & Foundry Co., Spring- 
dale, Conn. 122B 


Terpene Derivative 


Viscosity modifier for epox- 
ies promotes penetration 
and wetting. 


Terpox viscosity modifier, a 
new reducing agent for use 
with epoxy resins is being in- 
troduced in development quan- 
tities. 

Applicable to both amine and 
anhydride cured epoxy systems, 
it promotes penetration and 
wetting in the system, and per- 
mits increased filler loading of 
epoxies for potting, casting, 
laminating, coating, adhesive 
formulations, body solders, as 
well as concrete patching com- 
pounds. 

Terpox is a difunctional oxy 
derivative of a terpene. It is a 
light-colored, low-viscosity liq- 
uid of pleasant odor, readily 
miscible with epoxy resins at 
room temperature. 

In amine cured systems, with 
diethylene triamine, a relatively 


124 


small quantity of Terpox pro- 
vides very fluid systems for 
cases where heat distortion re- 
quirements are now paramount. 


Amine-Cured System 


Epoxy (epoxide equiva- 
lent-200), parts..100 100 
160 % 


i 10) 15 
Viscosity, 


1 
2,000 760 500 436 


Anhydride cured epoxies mod- 
ified with Terpox exhibit little 
loss of weight during heat cur- 
ing cycles, and involve a min- 
imum sacrifice of heat distortion 
performance.—Heyden Newport 
Chemical Corp., New York. 124A 


Lubricant 


Withstands high tempera- 
tures of drying ovens, kilns. 


A new aluminum magnesium 
silicate compound provides oven 
and kiln operators with lubrica- 
tion, where needed, which can 
withstand the torch-like tem- 
peratures necessary in manu- 
facturing bricks, ceramics and 
certain other chemical, glass, 
metal as well as lumber prod- 
ucts. 

Called Almasol 1250, it will 
withstand heat up to 1,900 F., 
is disposed to remain chem- 
ically stable inside drying ovens 
and kilns. It is thereby able to 
provide lubrication and protec- 
tion never before possible for 
roller bearings in dryer cars or 
other subjects exposed to the 
heat. 

Almasol is similarly abso- 
lutely impervious to acid. The 
layer bonded to the metal sur- 
face serves as a permanent 
shield against damage from 
acid corrosion. 

Whereas petroleum lubrica- 
tion films will be destroyed by 
the high temperature operation 
of the drying ovens and kiln, 
the Almasol film is unaffected 
because of its ability to remain 
unckKanged in quality to 1,900 F. 

When compared with other 
layer lattice solids, Almasol also 
has certain inherent advan- 
tages. 

It can withstand greater pres- 
sures than graphite. By virtue 
of its chemical inertness, it does 
not undergo reactions with fer- 


rous metals as does molybdenum 
disulfide. And being inert and 
water insoluble, it does not in- 
troduce corrosion problems as 
does cadmiuum iodide.—Lubri- 
cation Engineers, Inc., Fort 
Worth, Tex. 124B 


BRIEFS 


Blowing agent for the plastics 
and rubber industries is said 
to decompose higher than 
any nitrogen-releasing agent 
presently available. This per- 
mits processing of compounds 
containing the compound, 
called Expandex 177, at tem- 
peratures up to 220 C. with- 
out danger of premature 
blow. Product is expected to 
be widely used with high 
melting polymers such as 
linear polypropylene, high 
density polyethylene, nylon 6. 
— National Polychemicals, 
Inc., Wilmington, Mass. 124C 


Dyes for nylon are said to pro- 
vide standards of fastness 
and quality hitherto obtain- 
able only on wool and cellulosic 
fibers. Called Procinyls, the 
new dyes contain reactive 
groups in their molecules 
which react with the amine 
or amide groups in the poly- 
amide fiber.—Imperial Chem- 
ical Industries, London, Eng- 
land. 124D 


Radiation resistant rubber has 
been developed for applica- 
tion in the fabrication of 
pneumatic seals for nuclear 
reactors. Designated as Pres- 
ray Compound No. 1704, it 
retains a high degree of its 
original characteristics when 
exposed to radiation. — Pres- 
ray Corp., Pawling, N. Y. 124E 


For More Information . . . 
about any item in this 
department, circle its 
code number on the 
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postcard (p. 259) 


October 19, 1959—CuemicaL ENGINEERING 


the 
exact 
amount 
you need 


You get it instantly— from LINDE 


You have no worries whatever about an ample, dependable supply 
of oxygen for your process when you buy oxygen from LINDE. Full 
responsibility for production, transportation, and storage at your 
plant is assumed by LINDE. 


Tonnage oxygen. Large amounts of liquid or gaseous oxygen can 
be supplied from a full-scale oxygen production unit — built and 
maintained by LinpDE—directly to your plant. You pay only for 
the oxygen you use, at a price guaranteed by LINDE, with no capi- 
tal investment on your part. 


For varying needs. A Driox oxygen storage unit provides a con- 
tinuous flow of liquid oxygen, or converts it automatically to gas. 
Constant pressure is maintained, even while the unit is being 
replenished. Or you can get LINDE oxygen in a single flask, a 
cylinder, or banks of cylinders. 


Take advantage of Linpe’s 50 years of development 
and service in the industrial gas field! Write, phone, 
or wire Dept. CE-104, Linpe Company, Division of 
Union Carbide Corporation, 30 East 42nd Street, New 
York 17, N. Y. Offices ‘in other principal cities. In 
Canada: Linde Company, Division of Union Carbide 
Canada Limited. 


When you need Oxygen—call LinpE! 


UNION 
CARBIDE 


TRADE-MARK 


The terms “Linde,” “Driox,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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DEVELOPMENTS... 


| PROC ESS EQUIPMENT EDITED BY C. C. VAN SOYE 


New Analog Actuator—May Go Digital 


Another valve operator joins list of mechanisms 
for electronic process control. This one—a stepping motor— 


will obey either analog or digital commands. 


Analog control now, digital 
later ... maybe. That’s the ap- 
plication pattern foreseen by 
Fischer & Porter Co. for their 
new electrical valve actuator. 

F & P engineers developed 
this novel unit to respond either 
to digital pulses from com- 
puters or to analog signals from 
conventional electronic instru- 
mentation. But digital comput- 


126 


ers have not yet assumed any 
more than a walk-on role in 
process control, so final digital 
adaptation of the actuator must 
wait. In the meantime, how- 
ever, the analog adaptation 
should prove quite useful in a 
wide variety of control applica- 
tions. 

> Principle of Operation — Es- 
sentially, the actuator is a large 


stepping motor. Three separate 
magnetic fields, which are en- 
ergized in sequence in response 
to commands from the con- 
troller (or computer), act on an 
18-tooth rotor. (Illustration par- 
tially shows drive mechanism.) 
Each turn of the rotor results 
in a corresponding lineal mo- 
tion of the valve stem. 

Four parallel-connected actu- 
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STRONG-SCOTT 


INDUSTRIAL 
RIBBON 
BLENDER 


Rounded tub ends pre- 
vent material hang-up, 
neoprene cover-seals 
provide dust-tight fit- 
ting. 


@ Swing or slide-type discharge gate, 
curved to eliminate dead pocket. 


@ Unique coupling permits vertical 
removal of agitator assembly without 
disturbing shaft ends and bearings. 


@ Heavy-duty, outboard 
anti-friction bearings. 


@ Air-purge, lip seal or stuffing box 
seals readily removed for quick 
cleaning. 


@ Dust-tight covers, with 
quick-action clamps. 


Specially designed to give top 
_ mixing efficiency and meet 
sanitary codes 


Discharge modifications made to suit installation. 


Top mixing efficiency with the new Strong-Scott 
Ribbon Blender mixer on dry or semi-dry materials, 
has been proven through continuous testing. The 
Ribbon Blender also meets requirements of health 
codes where necessary. 

The ability to thoroughly and quickly mix is 
provided by a unique “ribbon assembly.” The 
smallest amount of additives are thoroughly mixed 
in a matter of minutes. Special smooth-surface, 
cornerless welding and rounded corners throughout, 
leave no place for material to gather. The cover is 
seal-tight for maximum cleanliness and dust control. 


Nine different size units ranging from 16 to 300 
cubic feet working capacity are available in stainless 
steel or carbon steel. Jackets for heat transfer 
mediums also available. 


PLAN Q) Modernize now for growth and profits 
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EQUIPMENT DEVELOPMENTS .. . 


ating coils, when energized, 
form each of the magnetic 
fields. Rotation results when a 
coil is “turned on” because one 
of the rotor’s teeth tends to 
align itself with the magnetic 
field. When tnis happens, how- 
ever, another tooth reaches a 
position that causes continued 
rotation when the second-phase 
field is energized. 

Operation of any phase moves 


the rotor one-third of a step. 


Since the rotor has 18 teeth, 
each complete revolution re- 
quires 54 steps. Actually, a re- 
finement of this arrangement is 
used: By overlapping the coils’ 
operation, the number of dis- 
crete steps jumps to 108. 

Through sequential operation 
of the three sets of phase coils, 
the rotor moves continuously, 
with a direction depending on 
sequence of coil operation. 
> Signal Input to Coils—When 
controlled by analog signals, a 
servo motor sets the pattern of 
coil energization. The servo po- 
sitions a magnetic commutator 
that opens or closes switches, 
completing coil circuitry as re- 
quired. A _ differential trans- 
former performs as the feed- 
back mechanism. 

If and when computers sup- 
ply the control signals, an elec- 
tronic counting device will ac- 
cept the digital pulses and 
energize the coils accordingly. 
Number and direction of pulses 
will determine valve position. 
With this system, the process 
itself will act as the feedback 
loop to the computer. 
> Performance Data — With 
lead-screw linkage, the actu- 
ator delivers about 500 lb. of 
thrust at a travel speed of 0.2 
in./sec. Input power is 160 w. 
for actuation, 40 w. standstill. 

If input power fails, the ro- 
tor locks in its last position. 
A handwheel on top of the cas- 
ing permits manual valve 
operation.—Fischer & Porter 
Co., Hatboro, Pa. 126A 


Pilot Centrifuges 


Relatively inexpensive re- 
search tools offered. 


Small-sized versions of West- 
falia automatic De-sludger and 
Nozzle Separator centrifuges 
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have been introduced for pilot- 
scale operation. 

One unit handles solid con- 
tents up to 20%; the other is de- 
signed for liquid mixtures with 
up to 5% solids. Both machines 
have all of the operating char- 
acteristics and advantages of 
the manufacturer’s commercial- 
size units.—Centrico, Inc., En- 
glewood, N. J. 128A 


Ball Mill and Reaetor 


Specfally designed to serve 
dual process role. 


A new tool for performing 
multiple operations in a single 
processing unit, the Mil-Re- 
actor, combines the functions of 
a ball mill and a reactor. 

One function is grinding un- 
der controlled pressure and 
temperature conditions. Also, 
access lines permit addition of 
liquids, slurries or gases for re- 
action while the mill is in oper- 
ation. Vapors may be removed 
during solid-drying cycles. 

Mil-Reactor comes in sizes 
from 5 to 500 gal. working ca- 
pacity. Internal pressures can 
range from full vacuum to 50 
psig. The heating and cooling 
jacket is suitable for pressures 
to 125 psig.—The Patterson 
Foundry & Machine Co., East 
Liverpool, Ohio. 128B 


For More Information . . . 
about any item in this 
department, circle its 
code number on the 

Reader Service 
postcard (p. 259) 


October 19, 1959—CuemicaL ENGINEERING 


Hinged Closure 


Has built-in safety feature. 
Available in many sizes. 


Applications cited for new 
hinged closures include instal- 
lations on shell-and-tube heat 
exchangers, tanks, filters and 
reaction vessels. The one-man 
closure is a complete assembly 
consisting basically of a hub 
that is installed via a single cir- 
cumferential weld, plus a 
hinged cover or cap that clamps 
readily within two yoke halves. 
Sizes produced vary from 2 to 
42 in. for ASA 150-, 300- and 
600-psi. service. Larger sizes 
and other pressure classes 
available on special order. 

According to the manufac- 
turer, a single operator can eas- 
ily and quickly open the closure 
with a standard wrench. The 
closure cannot be opened until 
pressure behind the cover is 
relieved.—Tube Turns  Div., 
Chemetron Corp., Louisville, 
Ky. 128C 


Tube Protectors 


Plastic inserts stop erosion 
of tube ends. 


Tube protectors extend the 
usable life of old condenser and 
heat exchanger tubing, and 
greatly increase expected life 
of new tubes. The new compon- 
ents stop erosive conditions 
from causing wear and damage 
to the inlet section of any tub- 
ing. 

Each protector consists of a 
short length of plastic tubing, 
flared at one end to provide a 
venturi entrance for process 
fluids. The inner wall gradually 
tapers toward the discharge 
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BUILD 
SPECIAL PROPERTIES 
INTO. 


“TAILOR-MADE” 
POLYMERS 
WITH 


ONTROLLED SOLUBILITY 
UYE RECEPTIVITY 
EMULSIFICATION 
SURFACE ACTIVITY. 

ADHESIVENESS 
STRENGTH 
COMPLEXING ACTION 


These are some of the many properties. 
which may be “built into” copolymers — 
to meet specific needs. 


Vinylpyrrolidone, a versatile liquid monomer,, 
copolymerizes readily with other monomers. 
Vinylpyrrolidone also reacts with phenols 
to form valuable addition compounds. 


Vinylpyrrolidone offers a new approach 
to a wide variety of polymeric products, 
mcluding synthetic fibers and films, 
lube oil additives, adhesives, coatings and finishes, | 
glass-fiber laminating resins, and textile sizes. 
If you work with copolymer systems, 
see what Vinylpyrrolidone 
can mean toward product improvement. 


miformation an handimy propertie 
eration proce etc, 
Ballet No AP 


te ‘Real ly 
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EQUIPMENT DEVELOPMENTS .. . 


end to provide minimum fluid 
turbulence. 

Material of construction can 
be either nylon, polyethylene, 
or phenolic resin. Sizes range 
from § in. x 18 BWG to 2 in. x 
8 BWG. Lengths run from 23 to 
6 in.—Crane Packing Co., Mor- 
ton Grove, Ill. 128D 


Felt Insulation 


Many densities and surface 
facings offered. 


Made from spun mineral 
fibers with a phenolic resin 
binder, a new line of insulating 
felts is applicable to operating 
temperatures from below zero 
to 450 F. If mechanically sup- 
ported and enclosed, the line 
will prove satisfactory to 600 F. 

Light in weight and resilient, 
the felt insulation is incombust- 
ible, noncorrosive and moisture- 
resistant. It is easy to cut and 
fit with a knife or saw. 

Densities vary from 3 to 8 
Ib./cu.ft. Thermal conductivi- 
ties range upward from a mini- 
mum of 0.24 Btu./(sq.ft.) (hr.) 
(deg. F.). A variety of facings 
and coatings provide applica- 
tion flexibility. Thicknesses 
vary from 1 to 4 in. in 4-in. in- 
crements.— Baldwin-Ehret-Hill, 
Inc., Trenton, N. J. 130A 


Pressure Detectors 


Convert pressure directly 
to resistance value. 


New resistance-type pressure 
detectors are available for 
measurement of gas, liquid or 
vapor pressures in combination 


130 


with the manufacturers Omni- 
guard monitor. 

In operation, Model 328 
RPD pressure-sensing element 
linearly varies the terminal re- 
sistance of an alloy winding 
having a low temperature coeffi- 
cient. For pressures under 30 
psi., a precision capsule is the 
sensing element. From 30 to 
3,000 psi., special Bourdon-tube 
elements are used.—Thomas A. 
Edison Industries, West Or- 
ange, N. J. 130B 


Analysis Aecessory 


Converts spectrophotome- 
ter to polarimeter. 


Rapid, highly accurate analy- 
sis of compounds whose molec- 
ular structure differs only in 
the spacial arrangement of the 
same atomic elements can be 
achieved with UV spectropho- 
tometers by means of the new 
ORD accessory. This device per- 
mits qualitative and quantita- 
tive evaluation of steric com- 
pounds by measuring their 
unique and characteristic effect 
upon polarized energy. 

ORD attachments’ convert 
double-beam spectrophotom- 
eters into recording polarim- 
eters by substituting some 
polarimeter components for the 
sample holders in the spectro- 
photometers. The components 
consist of a fixed polarizing 
calcite prism, a sample area and 
an analyzer prism. 

Designed for use with Perkin- 
Elmer Model 4000-A_ spectro- 
photometers, the device is also 
compatible with P-E Models 
4000 and 3000, and with Cary 
Models 10, 11 and 14.—Perkin- 
Elmer, Norwalk, Conn. 130C 
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Gas Meters 


High-pressure units for 
process monitoring. 


Spanning a measurement 
range from 7 to 38 million scf. 
per 24-hr. day at maximum 
pressure, a new line of high- 
pressure meters for process 
gases is unaffected by pulsa- 
tion or line surge. Accuracy of 
the four available sizes is +1% 
throughout a flow range from 
10 to 100% of rated capacity. 

Flanged inlet and discharge 
connections simplify mounting 
in horizontal pipe lines. Welded 
and bolted steel housings.— 
Roots-Connersville Blower, Con- 
nersville, Ind. 130D 


Steam Turbine 


Shaft mounting minimizes 
radial misalignment. 


Designed to minimize prob- 
lems of radial misalignment, 
the new Centerline-Mounted 
steam turbine is offered in a 
complete range of frame and 
wheel diameters for require- 
ments to 1,000 hp. Steam pres- 
sures can vary to 875 psi. 

Frequently, unequal expan- 
sion of the metal in a turbine 
and that in the driven machine 
results in radial misalignment 
between the two units. Because 
the shaft of the new turbine is 


EQUIPMENT 
NEWS 


Continues on....[ Page 244 
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PRESSURE EVACUATOR 


improves valve operation and performance 


The Eductor Tube in Standard Consolidated Safety 
Relief Valves is a pressure evacuator. It efficiently re- 
moves pressure from the closed bonnet. If allowed to 
remain in the bonnet, the pressure would act on the top 
of the disc and tend to limit the lift and induce cycling. 
But with the pressure evacuated from the closed bonnet 
through the Eductor Tube, the spring alone controls 
valve action. Consequently, reliable valve action and 
guaranteed capacity ratings are attained. A new high 
in operational dependability is assured. 


Reliable operation and performance of Consolidated 
Safety Relief Valves are your assurance of absolute pro- 
tection for personnel and equipment. “2 in 1” design 
permits you to convert the Standard valve to the Bel- 
lows in your own shop. But that is only part of the 
Valve, Type 1900 Series, otal economy of these modern valves. Get the com- 
Sizes: 1” x 2” to8”x 10”. plete inside story. Write for Catalog 1900. 


Pi CONSOLIDATED SAFETY RELIEF VALVES 


A product of 


MANNING, MAXWELL & MOORE, INC. 


TRADE MARK Consolidated Ashcroft Hancock Division + Tulsa, Oklahoma 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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Saran Lined Pipe... ; 
process lifeline with a hot acid cargo 


When a complex piping system carries corrosive process 
liquors . . . when it must withstand constant thermal stress 
imposed by its high-temperature cargo . . . corrosion resist- 
ance and high physical strength are the keys to pipeline 
dependability. 

The maze above is of Saran Lined Pipe, and is a part of the 
process piping at American Cyanamid’s Savannah plant, 
Savannah, Georgia. Most of this pipe carries process liquors 
with a sulfuric acid content of 25% ... at temperatures of 
165° F. and above. Pumping pressures range upward to a 
maximum of 70 psig. 

The chemical activity and high temperatures of the pipe’s 
contents are severe threats to pipeline durability, but thanks 
to the extreme corrosion resistance and high strength of 
Saran Lined Pipe it has performed dependably for Amer- 


ican Cyanamid since installation four years ago. 

Similar sections of Saran Lined Pipe carry hydrochloric acid 
in concentrations as high as 37%, while others are used to 
transfer 10% caustic soda. In many areas other types of 
corrosion resistant piping have been replaced with new Saran 
Lined Pipe, with highly satisfactory results. 

When processing systems require piping that must resist 
corrosion and chemical activity, under a wide variety of 
conditions, consider dependable Saran Lined Pipe. Saran 
Lined Pipe, fittings, valves and pumps are available for sys- 
tems operating from vacuum to 300 psi, from below zero 
to 200° F. They can be cut, fitted and modified easily in 
the field without special equipment. For more information, 
write Saran Lined Pipe Company, 2415 Burdette Avenue, 
Ferndale, Michigan, Department 2280AK10-19. 


THE DOW CHEMICAL COMPANY ¢ MIDLAND, MICHIGAN 
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OF WORTHINGTON TURBINES 
NOW DRIVING EVERY 
1,297,643 
CENTRIFUGAL COMPRESSOR 


More than a million hp of Worthington compressor-drive 50,000 hp), and the fastest (15,000 rpm). There’s a “‘priceless 
turbines (and this includes only centrifugal compressor- extra” in every Worthington high speed turbine that’s behind 
drive turbines) are now operating around the world. This __ this remarkable acceptance. 

includes the largest petrochemical unit (we build them up to To find out what it is, turn the page > 


1650 We. 6783. cpm Wortringtog turbing ving 
aWorthington compressor at Gulf Oil 
Corppration’s Girard Point Refinery, Philadelphia, Pa. 
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THE PRICELESS EXTRA 
IN EVERY WORTHINGTON 
HIGH SPEED TURBINE 


Reliability is the ultimate goal of every step that Worthington takes in the design and 
manufacture of compressor-drive turbines. Reliability is the reason for six extra-quality 
features shown below. Reliability is the end result of infinite attention to engineering 
detail based on our 32 years experience in this specialized field. Reliability is the reason 
Worthington load-tests all multi-stage machines. Reliability is the priceless extra—the 
single most important reason why more compressor-drive turbines, driving all major 
makes of compressors, have come from Worthington than any other builder. Worthington 


Corporation, Wellsville, New York. 48-4 WORTH | NGTON 


SOLID ROTORS—wheels forged integral with the shaft—provide a more rugged, KINGSBURY-TYPE THRUST BEARINGS withstand heavy thrust loads. Shoes pivot, 
conservative design. forming a wedge-shaped oil film between thrust collar and bearing surface. 


DOUBLE-FLOW EXHAUST—the last stage is divided into two wheels—reduces ANTI-OIL-WHIP BEARINGS keep vibration to a minimum. An oil dam in upper 
blade length, increasing efficiency. half of bearing builds up a pressure pad, keeping rotor firmly in place. 


SENSITIVE SPEED GOVERNING SYSTEM provides close control over a wide speed CAM-OPERATED AUTOMATIC NOZZLE CONTROL. Each valve, with separate cam, 
range. (Governor takes air impulses from an outside controller to vary speeds.) controls a group of nozzles for maximum economy at all loads. 
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Wet aircraft now get a new and wider 


safety margin when their fuels are dried 
with LINDE Molecular Sieves. Even at high 
fuel flow rates, water normally absorbed 
at ground level is reduced to less than 10 


ppm —eliminating ice-blocked fuel lines at 


high altitudes. 

Liquids never before dried-successfully 
by desiccants can now: be dried commer- 
cially with these new zeolite adsorbents. 
Examples are acetone and other ketones, 
ethanol and other alcohols, and most sat- 
urated and unsaturated hydrocarbons. 
Drying to less than 1 ppm is now practical 


in dynamic systems. Due to their high water 
adsorbing capacity, LINDE Molecular Sieves 
bring pronounced savings in investment 
and operating costs. 

No matter what the liquid — whether at- 

“tempts to dry it have succeeded or failed — 
we would like to discuss with you what 
a Molecular Sieve design can do. 

Write Linde Company, Division of Union 
Carbide Corporation, 30 East 42nd Street, - 
New York 17, N.Y. In Canada: Linde Com- 
pany, Division of Union Carbide Canada 
Limited. 


Address Dept. 
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CYCLO-TRELL 


MECHANICAL 
DUST COLLECTORS 


These new Cyclo-trells can be built to fit any specific job. 
Available in Types C-10 (10” diameter), C-24 (24” diameter), 
IC (involute Cyclo-trell), ICL (involute Cyclo-trell, lined) and 
C-24-L (24” lined). Also available: a new hopper discharge valve. 


just in 


Write now for your copy of new Bulletin 300 which gives details and illustrations 
of the new Cyclo-trells and hopper discharge valve. 


Research-Cottrell, inc. 


Main Office and Piant: Bound Brook, New Jersey Trade Mark 
REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA ncaoa 
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MILLIONS OF DOLLARS CAN BE SAVED 


Standard heat exchangers are suitable for a wide range 
of services, including heating, cooling, vaporizing and 
condensing, with the maximum usefulness in the smaller 
sizes. 

Standardization of mechanical design and price offers 
many important advantages to the user. 

Savings may be realized in the user’s engineering time, 
due to ease in procurement, inspection of fabrication, 
checking drawings and construction details. 


In plant layout work, the size of the unit can be quickly 

established, and the complete information available 
allows exact de- 
tails to be fixed 
at once. 


Immediate de- 
livery on most 
units often re- 
sults in impor- 


Complete Guide 


to the selection of a standard 
SW Heat Exchanger is con- 
tained in Bulletin B-20. Write 
for your copy today 


hdd WELLS CORPORATION 


WARREN, PA. 
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tant savings, due to early completion of the proje A 
Interchangeability allows reuse of the equipment in 
other services, and increases salvage value. 


Important cost savings are available to the user, due to 
economies in manufacture. 

Savings to the process industries, by heat exchanger 
standardization, are estimated at several million dollars 
annually. 


Struthers Wells has just issued a new bulletin, giving 
complete mechanical design and prices, covering a num- 
ber of standard sizes, to about 1200 square feet of sur- 
face, and in six principal types. 


Thermal design data are included in the bulletin, to 
allow the user to fix the size of the required unit, in 
various services. 


A large stock of standard exchangers allows immediate 

shipment, in most sizes. Equipment is available in carbon 
steel, also with non-ferrous tubes, and in 
stainless Types 304 and 316. 


STRUTHERS WELLS PRODUCTS 
PROCESSING EQUIPMENT DIVISION 
Crystallizers . . . Direct Fired Heaters . . . Evaporators ... 
Heat Exchangers .. . Mixing and Blending Units . . . Quick 
Opening Doors . . . Special Carbon and Alloy Processing 

Vessels . . . Synthesis Converters 


BOILER DIVISION 
BOILERS for Power andHeat Crankshafts . . . Pressure 

- High and Low Pressure Vessels . . . Hydraulic Cylin- 
Water Tube... Fire ders...Shafting ... Straight- 
Tube ... Package Units ening and Back-up Rolls 
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FEine Rotary Vacuum String Discharge Filters 
ot The Hebinger Company, Keokwk, lowe. 


FOR THE HUBINGER COMPANY  .. . 


STRING DISCHARGE FILTERS solved the problem 


These FEinc rotary vacuum filters were re- 
cently custom built to specifications for The 
Hubinger Company, Keokuk, Iowa. The job 
they’re doing is a tough one... filtering 
gluten derived from the wet milling of corn. 

The string discharge design was selected as 
the only workable method for cleanly removing 
the thin, high-protein gluten cake which causes 
scraper filters to bog down. Each unit has over 
500 square feet of filter area. 


LOW MOISTURE CAKE CONTENT 
Operating continuously, these string discharge 
filters eliminate blow-back and produce a cake 


g 


Bigger Yield 


of low moisture content. Stainless steel con- 
struction helps maintain product purity accord- 
ing to standards established in over 75 years of 
starch production. 


The FEinc filters in this installation are ex- 
amples of how custom-made units provide so- 
lutions to many difficult continuous filtration 
problems in the chemical processing industry. 


For help with your problem, see our insert 
in Chemical Engineering Catalog or write today, 
Dept. CEF-1059, for free bulletins and technical 
advice. Simply state your basic requirements. 


= 


FILTRATION ENGINEERS 
AMERICAN MACHINE AND METALS. ING 
EAST MOLINE 


STRING HORIZONTAL SCRAPER 


eee 


CUSTOM DESIGNED CONTINUOUS FILTRATION 
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The most dangerous solvents in the 
world pass through this valve! 


- But it’s a safe passage. The 
Rockwoop %” (Fig. 802) Self- 
Closing Ball Valve is designed for ™ 
smooth, leakproof handling of highly |— 
flammable liquids. A Rockwood 
Exclusive! 

Take a typical installation at an 
experimental station of one of the 
nation’s largest chemical com- 
panies. Here 36 different solvents, | @ 
ranging from acetone to xylene, are 
dispensed from bulk containers. 

All types of self-closing valves were 
tried and evaluated for this critical E 
job. None equalled Rockwoop for ~ 
positive performance. 

Unique Rockwoop Full Round 
Flow design holds turbulence to an | 
absolute minimum — keeps static 
at a low level. Flash potential is 
negligible, greatly reducing fire 
hazard. In addition, the exclusive 
“Spring Pressure Compensation” 
keeps ball and seat in snug contact Pg 
— assures leakproof, dripless shut- 
off, compensates for wear. Bronze 
valve body and Teflon trim resist 
corrosion. After 11 months and 
103,200 open-and-shut cycles the & 
company reports: trouble-free op- 
eration since installation. 

Be as safe and sure with your 
solvent handling. Send coupon for 
complete details on the Rockwoop 
Self-Closing Ball Valve. Tested 
and listed by Underwriters’ Lab- 
oratories, Inc. 


ivisi t yell C 
BALL VALVES 264 Harlow Street, Worcester Maccachusetts 


Please send me complete details on the Rockwoop %4” (Fig. 802) 
Self-Closing Ball Valve. 


Distributors in all principal industrial areas 


19, 1959 
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This electronic computer can help optimize your marketing, 


Royal Precision 


World's largest-selling 
engineering and scientific 
computer 


production and equipment efficiency! 


The Royal Precision LGP-30, marketed by Royal McBee, is today helping create 
new concepts of operating efficiency in many processing industry applications. 

The LGP-30 is programmed and operated by the engineer himself to cut 
through the maze of mathematical computations demanded for peak-level opera- 
tions. Some examples of the many tasks this machine is now performing are: 
simple selection of the severity level of the catalytic reformer; most profitable 
combination of operations in the production, sale and purchase of gasoline, 
butane, naphtha; computation of heat balances; vapor-liquid equilibria; process 
simulation; design of heat exchangers, columns and reactors; crude oil evalua- 
tion; product yield structure; blending; economic payout determinations. 

The LGP-30 is low in cost—about the price of a good engineer—and is simple to 
program and operate. Its 4096-word memory is comparable to computers many 
times its size and cost. User-engineers develop a man-machine relationship to the 
point where the machine becomes an extension of their own thinking capacity. 
Bolder, more creative engineering almost always results. 

No site preparation is necessary. Plug the LGP-30 into the nearest standard 
outlet and it is ready to go to work. Customers have access to an extensive library 
of engineering programs and sub-routines, plus the opportunity to join an active 
users organization. 


a> Royal Precision Corporation 


Royal Precision is jointly owned by the Royal McBee and General Precision Equipment 
Corporations. LGP-30 sales and service are available coast-to-coast, in Canada and abroad 
through Royal McBee Data Processing offices. For complete information on the LGP-30, write 


ROYAL MCBEE CORPORATION, data processing division, Port Chester, N. Y. 
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EXPLOSION-PROOF MOTOR STARTER ENCLOSURES 


Designed for your next job calling for motor control 
equipment. Guaranteed to please you. Made of popular 
lightweight cast alumalloy—strong and carefully 
machined for ease of operation and long, trouble-free 
service. We’ll include starter of your choice. 


XMS SERIES STARTER 

Designed to incorporate standard magnetic 
across-the-line starter equipment including sizes 
0, 1, 1%, 2, 3, 4 and 5. 


E> XMCS SERIES COMBINATION STARTER 


5) Available with starters 0 through 5 with protective 
circuit breaker or disconnect as required. 


EXPLOSION - PROOF CIRCUIT BREAKER 
ENCLOSURES 


Complete line includes dust-tight and weather-proof as well as explosion- 
roof breakers. Modern, lightweight cast aluminum. All sizes through 
‘LM” Frame. Easy-action handle assembly for smooth, positive opera- 

tion. Breakers included. 

Modern, lightweight cast aluminum housing that requires no mainte- 

nance and meets the most exacting installation \ 

XCB Series Breaker Enclosures—aAll sizes songs through “LM” Frame. 

We include breakers. Easy-action handle assures smooth, positive 

operation. Lockout included. 

XPCB Series Breaker Enclosures— Will accommodate 4 single pole ‘‘quicklag”’ 


type breakers, or 2 double pole, or 1 three pole, or any combination 
not exceeding 4 poles. Amp. ratings through 70 amp. 


EXPLOSION - PROOF 
DISCONNECT SWITCHES 


A long-felt need in the electrical industry will be filled by 
this complete line of disconnect switches (Series XDS). They 
are available with or without solid neutral, fuseable and non- 
fuseable, all with convenient mounting lugs. Constructed of 
lightweight, non-rusting, non-corroding aluminum, they offer 
a full range of hub arrangements and conduit sizes. 


WE WOULD APPRECIATE THE OPPORTUNITY OF 


BIDDING ON YOUR NEXT JOB 


ELECTRIC MANUFACTURING CO. 


Vandeventer and Easton Aves. St. Louis 13, Mo, 
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Operator checks Ni-Resist pump at Pennsalt Chem- 
ical’s Portland plant. This particular unit was manu- 
factured by A. R. Wilfley & Sons, Inc. of Denver, 


Colorado, and pumps caustic at a concentration 
of 50%. The Duriron Company, Inc. of Dayton, 
Ohio, also supplied Ni-Resist pumps for the plant. 


Ni-Resist pump...eleven years caustic service 
behind it...years of service ahead 


Ni-Resist* pumps have been in caus- 
tic service at the Portland, Oregon 
plant of the Pennsalt of Washington 
Division, Pennsalt Chemicals Corpo- 
ration, for eleven years... 

Eleven years of pumping cell liq- 
uor containing 9.3% caustic soda at 
170°F to evaporator feed storage... 

Eleven years of pumping 50% 
caustic at 80-90°F to storage after 
concentration .. . 

Eleven years of pumping 50% 
caustic from storage into tanks for 


shipment. 

In regular caustic service, Type 2 
Ni-Resist iron offers you proven cor- 
rosion resistance. When corrosion 
resistance plus thermal shock resist- 
ance are needed .. . Type 3 Ni-Resist 
iron does the job. 

Equipment parts made of Ni- 
Resist cast iron stand up to alkalies, 
acids, salts. They resist erosion, pro- 
tect product purity. What’s more, 
you have eight Ni-Resist irons to 
choose from. Each one is a proven 


engineering material with one or 
more outstanding properties — pres- 
sure tightness... extra-low thermal 
expansion ... high stain resistance. 
You'll find the answer to your cor- 
rosion problem in this family of 
high-nickel irons. Get all the details. 
Write for “Engineering Properties 
and Applications of Ni-Resist.” 


*Registered trademark 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street theo, New York 5, N. Ya 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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Which of these common * 
fire hazards threaten 


~ 


- 


you? 


"TRANSFORMERS 


If your plant has one or more of these common fire 
hazards, ordinary fire protection may not prove ade- 
quate! You also need special fixed-type protection 
that constantly guards specific highly hazardous areas! 

C-O-Two Fire Extinguishing Systems are specially 
designed for closed or partially-closed spaces in which 
highly flammable liquids or solids are manufactured, 
handled or stored .. . or where there is fixed or rotat- 
ing electrical equipment. The C-O-Two line includes 


SYSTEMS 


& 


dependable, high-quality carbon dioxide, dry chemi- 
cal or foam systems to extinguish fire, plus detecting 
systems to detect and locate fire automatically. 

Your experienced C-O-Two representative is well 
qualified to carefully analyze all special hazards. Be- 
cause he offers the industry’s largest line of fire protec- 
tion products and services, he can make equipment 
recommendations without prejudice. Each C-O-Two 
System is carefully engineered and manufactured .. . 
and C-O-Two will also expertly install the system, if 
desired. 

Why not review your common fire hazards now? If 
protection is either lacking or inadequate, you can 
confer at no obligation with your nearby C-O-Two 
Industrial Fire Protection Engineer! Call him today 
at these offices: 


products of 
THE FYR-FYTER COMPANY 


ATLANTIC COAST REGIONAL OFFICE 
P.O. Box 750, Newark 1, New Jersey 
CENTRAL STATES REGIONAL OFFICE 
221 Crane St., Dayton 2, Ohio 
PACIFIC COAST REGIONAL OFFICE 
132-140 Hawthorne St., San Francisco 7, California 


BRANCHES: Atlanta, Baltimore, Boston, Chicago, Dallas, Dayton, 
Detroit, Los Angeles, New York, Newark, Philadelphia, Pittsburgh, 


Typical bank of C-O-Two Systems 


carbon dioxide cylinders. Portland, Rochester, San Francisco, Seattle, Toronto (Ontario). 


Representatives and Distributors in all principal cities. 
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FOAMGLAS’ insulation on these 
methyl ethyl ketone filters 
cuts insulation maintenance costs 


A saving in ketone filter insulation maintenance at the 
Beaumont, Texas, refinery of Mobil Oil Co. is made 
possible by the many features of FOAMGLAS insulation. 

Different operating temperatures for different jobs 
subject this insulation to constant strain. Filters are 
chilled anywhere from 40°F. to O°F., often resulting in 
ice formation from condensed water vapor. This has 
damaged insulation materials previously used. But water 
vapor cannot penetrate the sealed glass cells of FOAM- 
GLAS. There’s no crushing “‘freeze-thaw” cycle within 
the FOAMGLAS as there is with organic insulations. 

Insulation loses much of its effectiveness when it is 
waterlogged. Not FOAMGLAS, however. Other insula- 
tions tried had required frequent maintenance, while 
FOAMGLAS remains effective for the six years it has 
been in use. Extremely easy to work with, easy to cut 
and shape with any sharp tool, FOAMGLAS is imper- 
vious to acid . . . even ketone. 

Why not find out more about FOAMGLAS insulation? 
Write for a sample and for information on our two 
newest products; FOAMGLAS Stay-Dry Pipe Insulation, 
and new 14” FOAMGLAS Roof Insulation. Pittsburgh 
Corning Corporation, Department H-109, One Gateway 
Center, Pittsburgh 22, Pennsylvania. In Canada: 3333 
Cavendish Boulevard, Montreal, Quebec. 

Pittsburgh Corning offers a complete line of mastics, 
tank coatings and other accessory materials specifically 
designed for use with FOAMGLAS. 


The three filters shown above are typical of filters insulated with FOAMGLAS. These 21’ 
by 11’ diameter filters, insulated with layers of 2” and 3” FOAMGLAS, separate wax from 
oil. The refinery, largest in the Mobil system, has a rated capacity of 220,000 barrels per day. 
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NO MOVING PARTS 


Designed to indicate media level changes through 
simple differential capacitance measurement, the new 
Robertshaw Level-Te] 154 contains no moving parts to 


clog, wear or jam. 


SIMPLE TWO-STEP CALIBRATION 


Only two quick, non-interacting adjustments are neces- 


sary to calibrate the new Level-Tel 154. 


ANTI-FOULING PROBES 


Self-cleaning Teflon probe assemblies remain free of 
deposit build-up, are unaffected by most cohesive 


substances. 


Built to handle the Tough Jobs! 


New Robertshaw 
CONTINUOUS LEVEL 
INDICATOR 


REMOTE INSTALLATION 


Over 200 ft. cable length permissible be- 
tween probe and transmitting unit—virtually 
unlimited cable span between transmitter 
and indicator unit. 


WIDE TEMPERATURE RANGE 


Detector circuitry operable in temperature 
environments from —30° to +212°F. Tef- 
lon insulated probes from —325°F to 
+350°F, Uninsulated probes up to 850°F. 


The Level-Tel 154 is a precise, continuous reading level indicating 


system consisting of a probe detector, transmitter, and indicator. The 
probe condulet houses a miniaturized capacitance bridge circuit, ener- 
gized by a regulated Hartley oscillator in the transmitter. In operation, 
the probe detects media level change as a change in capacitance, 
unbalancing the capacitance bridge. This out-of-balance condition is 
fed to the indicator via the transmitter as a DC signal proportional to 
the level change. 


The new Level-Tel 154 is ruggedly designed for accurate operation. It 
may be used with nearly all liquids, slurries, powders and granular 
solids. Virtually insensitive to temperature and pressure extremes, the 
system functions reliably under difficult conditions, i.e., interface, 
mass measurement, corrosive materials, food processing, cryogenic 
liquids, combustible substances, and abrasives. It is available in either 
explosion proof or water tight housings. Let the modestly priced Level- 
Tel 154 start saving you money now! Write for Bulletin RF-5915 and 
the address of our nearest technical field representative. 


AERONAUTICAL AND INSTRUMENT DIVISION 
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HIGH ORDER LINEARITY 


Unique dectector circuitry permits system 
linearity consistent with demanding process 
control requirements. 


BUILT-IN TEST CIRCUITRY 


Functional system checkout and calibration 
are simply accomplished by depressing a 
test circuit button on the control panel 
indicator. 


SIMPLE MAINTENANCE 


Printed circuit wiring and plug-in provision 
for critical components assure minimum 
maintenance time. 


SET POINT CONTROL 


High and low level indicator set points ad- 
justable et control panel. 


ENGINEERS! Dynamic growth offers 
expanding opportunities to qualified EE’s 
and ME’s. Send resume to R. 4. Sweeney. 


SANTA ANA FREEWAY 
AT EUCLID AVENUE 
ANAHEIM, 

CALIFORNIA 
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A TRUE-CUT BLOCK WITH PRECISION-FINISH! 


Eagle-Picher’s ‘‘precision-finish” is one of EAGLE-PICHER 


the most important insulation develop- 
PV SUPERTEMP 


Highly efficient, all-purpose block that is 


Great structural strength! Meets rigid de- 
mands for long-lasting block able to with- Eagle-Picher produces a complete line of industrial insulations 
stand wide temperature range up to 1900 F. for all temperatures from below Zero to over 2000 F. 


Lightweight, easily installed! Easily cut to 
fit irregular areas—no special tools needed. rr EAGLE 
Requires only minimum reinforcing. wor cote Since 1843 

The EAGLE-PICHER Company 
Effectively resists steam and other mois- ee ee Se Dept. CE-1019 


ture! Does not disintegrate or lose thermal Cincinnati 1, Ohio 
efficiency under heavy duty service. PICHER 
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CATALYTIC 
FRACTIONATING 


(Ga) 


INCREASED EFFICIENCY —Trufin Type S/T is an extended surface tube 
with its fins an integral part of the tube wall. Because of this, Type S/T 
has more than two times the heat transfer surface of prime surface tube 
—extracts more BTU's per foot of tube. Shown here are comparable 
lengths of tube for equivalent heat transfer surfaces. 


LOWER COST—Type S/T's additional outside surface area permits 
the use of less tube for a given heat duty. You get smaller shells, 
boffles, reduce fabricating costs with lower maintenance because there 
are less tubes to clean. 


Wolverine 
Trufin 
Type S/T 
Condenser Tubing 


Prime Surface 
Condenser Tubing 


3 


EASY INSTALLATION—Trufin Type S/T rolls into headers as easily 
as plain tube—uses the same fabrication methods. Standard rolling-in 
tools are used. There is no deviation from existing fabrication procedures. 


CALUMET @ HECLA, INC. 


NEW “CAT” FRACTIONATOR 
OVERHEAD CONDENSERS 


TUBED WITH 


WOLVERINE TRUFIN” TYPE S/T 


CONDENSER TUBE 


Because of Wolverine Trufin Type S/T condenser 
tube, new standards of efficiency and economy 
are daily being established in the field of heat 
transfer. Diagramed above is another Trufin 
installation—this time the condensing, for a large 
Midwest refinery, of hydrocarbon overhead 
vapors from a catalytic cracking unit fractionating 
tower. 


Illustrated here are four solid reasons why this 
company specified Trufin Type S/T for the job. 


Wolverine Trufin Type S/T will work exactly the 
same for you as it does for this company. Put it 
to the test—specify it next time you retube exist- 
ing equipment or are contemplating the design of 
new units. Write today for your copy of the 
Process Flowsheet booklet—it’s filled with helpful 
design information. 


WALL THICKNESS 
AT FIN PORT 
STANDARD GAGE WALL THICKNESS 

AT PLAIN END SECTION 
APPROX. TWO GAGES HEAVIER 


INTEGRAL CONSTRUCTION 
(ONE PIECE) 


4 
ENGINEERED FOR THE JOB —Trufin Type S/T is specifically designed 
for shell and tube applications. The cutaway photograph illustrates 
its unique, one-piece construction. Because of this, Type S/T gives 
constant efficiency—its fins are unaffected by thermal shock, 
vibration or varying pressures. 


WOLVERINE TUBE 


CALUMET DIVISION 
URANIUM DIVISION 
GOODMAN LUMBER DIVISION 

WOLVERINE TUBE DIVISION 


in Conoda: 
CAGUMET & HECLA OF CANADA LIMITED 
WOLVERINE TUBE DIVISION 
CANADA VULCANIZER & EQUIPMENT CO. LTD. 
UNIFIN TUBE DIVISION 


CALUMET & HECLA, INC. 


17232 Southfield Road 
Allen 


Manufacturers of Quality Controjied Tubing and Extruded Aluminum Shapes 


Park, Michigan 


See Wolverine Tube at Booth 1111—27th Exposition of the Chemical Industries—Nov. 30 through Dec. 4, New York City. 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. 
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TURBO-COMPRESSORS AND BLOWERS ave 


2500 cfm and up 
By Eugen P. Eicher, M.E., Brown Boveri Corp. 


Brown Boveri offers complete com- 
pressor sets including compressor, 
choice of drives and all auviliary 
equipment. Brown Boveri manufac- 
tures all the components, assembles 
and tests the complete sets in their 
own workshops and assumes full 
responsibility for the complete unit. 

Compressors include a full range 
of centrifugal and axial types. Drives 
include steam turbines, gas turbines, 
expander turbines and electric motors. 
(Where hot waste gases are available, 
for example, a combination of motor- 
generator and exhaust-gas expander 
turbine drives has reduced power 
costs 60 to 70%.) Auxiliary equip- 
ment includes gear sets, pressure and 
volume regulators, air and gas cool- 
ers and complete electrical control 
systems. 

Brown Boveri compressor sets are 
used by many leading U.S. companies 
and are backed by engineering skill, 
product reliability, and complete U.S. 
service staff and facilities. 


2500 to 175,000 cfm at up to 60 psi* 
Uncooled centrifugal blowers 


One of two 40,000 cfm centrifugal 
blowers with steam turbine drive in 
a copper conversion plant, Arizona. 


First developed by Brown Boveri. 
Advantages over reciprocating com- 
pressors in the above ranges: lower 
cost, higher efficiency, less mainte- 
nance, less floor space and clean, oil- 
free air. 


Standard designs are for air or 
non-poisonous, non-corrosive and non- 
explosive gases. Stainless steel impel- 
lers, shafts, etc. are available for 
corrosive gases. High-pressure cas- 
ings and oil type sealing glands are 
available for higher pressures. 

Applications: Blast furnaces, con- 
verters, coke ovens, gas distribution, 
process air and gases, air separation 
plants, sewage aeration, tunnel ven- 
tilation. 


5000 to 80,000 cfm at 60 to 120 psi* 
Internally-cooled “Isotherm” 
centrifugal compressors 


Nine-stage “Isotherm” compressor with 
anti-surge power-recovery turbine. 


“Isotherm’’ compressor driven by a synchro- 
nous motor (‘'eft) and a waste-cas recovery 
turbine (right) at a California chemical plant. 


Highest inherent efficiency. Ten 
basic models with 6 to 9 stages per 
easing. Impeller diameters from 
approx. 1 ft. to 4 ft. The larger mod- 
els include a built-in power-recovery 
turbine to allow running at loads 
below the surge limit. 


Stainless steel impellers, shafts, 
etc. are available. For discharge pres- 
sures higher than 120 psi, “Isotherm” 
compressors are followed by an 
uncooled centrifugal compressor or 
other booster. 


Drives: Four-pole synchronous 
motors are generally preferred for 


1500 hp and larger units, other type 
motors for smaller sizes. Speed- 
increasing gears are used with all 
motor drives. Variable-speed steam 
or gas turbines are direct coupled. 
The reliability of “Isotherm” com- 
pressors is proved by hundreds of 
installations in mines, shipyards, 
chemical process plants, air liquefy- 
ing plants, aerodynamics laboratories. 


10,000 to 500,000 cfm at up to 80 psi* 
Axial blowers 


Ten-stage axial compressor with 
anti-surge power recovery turbine. 


Axial blower, steam turbine drive, supply- 
ing 70,000 cfm of air for a blast furnace. 


Substantially more efficient than 
centrifugal units for large air vol- 
umes where adequate pressure can 
be delivered with a single unit and 
without cooling. The higher efficiency 
allows smaller and better drives and 
lower cost. A power-recovery tur- 
bine may be built in to permit opera- 
tion at volumes below the surge limit. 
Drives. Steam turbines allow sim- 
ple, automatic control through Brown 
Boveri pressure-oil governors with 
pressure or volume regulator. Brown 
Boveri gas turbines and electric motor 
drives of all types are also available. 
Applications: Gas turbines, wind 
tunnels and chemical plants. In 
Europe, Brown Boveri axial com- 
pressors driven by gas turbines are 
widely used for blast furnace air with 
substantial power savings. 


*Capacities for single machines. 
Higher discharge pressures can be 
obtained by combining various types 
of equipment in series. 


U.S. Sales and Engineering: Brown Boveri Corp., Dept CE-10, 
19 Rector Street, New York 6, N.Y. Agents in 27 U. S. cities. 
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costs less 


than ordinary 
asphalt coatings... 


“pence are several ways to measure the cost of a 
protective coating. But the only true way is by 
measuring its performance. And performance is 
determined largely by the materials that go into 
a coating. 

Insul-Mastic is sometimes considered an asphalt- 
type coating. But, unlike ordinary asphalt coatings, 
Insul-Mastic contains special materials which resist 
corrosion and wear far longer and better than 
straight asphalt coatings. 


These materials include: 


1. Large Amounts of Gilsonite—the natural resin that is 
virtually unaffected by moisture, acids and alkalis. 


PITT CHEM “Insul-Mastic”® 
Gilsonite-Asphalt Coatings 


PITT CHEM “Tarmastic’® 
Coal Tar Coatings 


PITT CHEM “Tarset”® 
Coal Tar-Epoxy Resin Coatings 


PITT CHEM Industrial Coatings are available through 
leading Industrial Distributors. See the “Yellow Pages.” 
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2. Mica Flakes—highly resistant to weather, wear and 
sun’s rays. 

3. Asbestos Fibers—used as binders to provide greater 
toughness and resistance to wear. 

Obviously, Insul-Mastic costs a few cents more 
than common asphalt coatings. But, when you 
measure its cost in terms of far greater service life (10 
to 20 years is not uncommon), Insul-Mastic always 
proves to be your most economical investment! 

Still another important Insul-Mastic plus is the 
technical field service which is available whenever 
you need. application assistance. Call your Pitt Chem 
Distributor for full information about Insul-Mastic 
coatings, today! 


wew-7438 


PROTECTIVE COATINGS COAL CHEMICALS PLASTICIZERS ACTIVATED CARBON CEMENT COKE PIG IRON FERROMANGANESE 
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HOW TO 
BEAT A TON 


OF PULP... 


Alton Box Board Company is one of 
America’s most complete paperboard 
and packaging organizations. 
The manufacture of paperboard, basic component 
of folding cartons and corrugated and solid fibre 
containers, is a complex process requiring massive 
machinery driven by powerful motors. 


This top liner finishing beater, for example, is a 
giant “‘mixer’’ that beats 2000 pound batches of 
kraft pulp, mixed white paper, clays and water to 
form a highly liquid pulp. It is driven by a Wagner 


150 hp low speed splashproof motor. The endplates 
are built in two sections to provide ready accessi- 
bility to the sleeve bearings. 


Whatever your motor requirements may be, Wagner 
can build a special motor, or provide a standard 
motor to fit your need. Wagner builds motors in 
ratings through 1000 hp, with a wide variety of 
enclosure types and mountings. Call your nearby 
Wagner field engineer for an engineering analysis 
of your next motor application. There are Wagner 
branches in 32 principal cities. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wadsner Electric Corporation 


6407 PLYMOUTH AVENUE, ST. LOUIS 14, MISSOURI 


SERVING 2 GREAT GROWTH INOUSTRIES...FLECTRICAL...AUTOMOTIVE 
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Which of these 3 products and services can y 


TECHNICAL BULLETINS 
DESCRIBING H,0, 


~ We got 'em— 
You can have ’em— 
They're FREE! 


- Years of experience in working 
"with Hydrogen Peroxide have 
_ produced a wealth of informa- 
_ tion on this valuable com- 
- pound, its properties, and 
~ reactions. Much of this infor- 
"mation is available virtually 
exclusively from Becco. We've 
~ compiled a number of Techni- 
cal Bulletins, which are yours 
_ free on request. Simply decide 

which ones you want, and mail 

- the coupon below. 


No. 2—Hydrogen Peroxide 
(general information) 

No. 41—Becco 35% HP 
(high purity) 

_ No. 42—Becco H,0, 35% For- 
mula D (for preparing 
dilute solutions) 

No. 46—Concentrated H,0, 
(over 50% concentra- 
tion) 

No. 70—Becco Hydrogen Per- 
oxide SP “100” (Super 
Pure, of virtually 
100% concentration.) 


BECCO CHEMICAL DIVISION, FMC 
Station B, Buffalo 7, New York 
Dept. CE-M 


Gentlemen: 


Please send me the free. Technical 


Bulletins checked below: 
0442 0446 #70 


NAME 


ADDRESS. 


ZONE STATE 


Where can you use 
these other 
Becco PEROXIDES? 


By “‘other’’, we mean “Other than 
Hydrogen Peroxide’’. Lots of other- 
wise knowing people labor under 
the impression that Becco makes 
only H2O2. Actually, there are quite 
a few “‘other’’ useful peroxides in 
Becco’s catalog, some of which are 
especially suited to high-tempera- 
ture oxidation reactions. 

Look over the list below. Give 
you ideas? Remind you of a prob- 
lem you've got? Either way, a note 
to Becco will bring you more infor- 
mation. Or, use the handy coupon. 


UREA PEROXIDE —for use in hair 
dyeing and cold waving, disinfect- 
ants, hypo eliminators, and as a 
source of water-free H2O2. 
SODIUM CARBONATE PEROXIDE— 
for compounding detergents and 
adhesives. 

SODIUM PERBORATE * for use in 
dyestuff development, detergents, 
tooth-powders; as a mild bleaching 
agent and cold wave neutralizer. 
CALCIUM PEROXIDE — for dough 
conditioning and in high-tempera- 
ture oxidation reactions. 
MAGNESIUM PEROXIDE — an anti- 
fermentative, for compounding ant- 
acids and laxatives. 

ZINC PEROXIDE —for use as a dis- 
infectant and deodorant in dusting 
powders, ointments, etc. 


{ 


BECCO CHEMICAL DIVISION, FMC 
Station B, Buffalo 7, New York 
Dept. CE-K 
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Gentlemen: 
-Please send me 


OD Becco Bulletin No. 1—“‘Active Oxy- 
gen Chemicals”. 


0 Detailed information on 


NAME 
FIRM 
ADDRESS 
CITY. 
ZONE STATE 


CARLISLE 


ARGUS CHEMICAL 


REICHHO 

Over 100,000,000 pounds 
of plasticizers 
have been made with 
Becco proved-in-production 
epoxidation processes, 
using Becco H,0,! 


Practically everyone who man- 
ufactures plasticizers is using 
a Becco epoxidation technique 
or a slightly modified version. 

Since 1950 Becco has been 
foremost in research and de- 
velopment of the epoxidation 
of unsaturated fatty acid esters. 

Take advantage of these 
years of experience. Write 
immediately, outlining your 
particular interest, or request a 
free copy of Becco Bulletin No. 
69—‘‘Epoxidation and Hydrox- 
ylation with Becco Hydrogen 
Peroxide and Peracetic Acid’’. 
Use the handy coupon below. 


BECCO 


BECCO CHEMICAL DIVISION, FMC 
Station B, Buffalo 7, New York 


Gentlemen: Dept. CE-N 


Please send me a free copy of Becco 
Bulletin No. 69. 


NAME 


FIRM. 


STATE____ 


a 
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cares about your 
Wire Cloth Fabrications? 


CAMBRIDGE does... 


that’s why you automatically get service 
with your order . . . whether you need 
dozens of midget strainers or a single 
giant-sized retaining screen. 

Careful, competent workmanship and 
constant inspection assure you of quality 
. . . modern machinery and accurate 
scheduling assure you of prompt delivery. 
And, a Cambridge Field Engineer follows 
up your order to make sure our product 
is giving you the best possible service. 
Let us quote on your next order for wire 
cloth fabrications. We manufacture wire 
cloth from any metal or alloy—including 
titanium—in nine basic weaves. We'll 
work from your prints or draw up prints 
for your approval. Call your Cambridge 
Field Engineer . . . he’s listed in the yellow 
pages under “‘Wire Cloth’. Or, write for 
FREE 94-PAGE CATALOG. 


The Cambridge 
Wire Cloth Co. 


Department G © Cambridge 10, Md. 


Manufacturers of Wire Cloth, 
Metal-Mesh Conveyor Belts, Wire Cloth Fabrications 
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News from 


National Carbon Company 


NATIONAL 


Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada Limited, Toronto 


National Carbon 
representatives expand 
your engineering force 


J. M. BROWN 
SALES ENGINEER 


After graduating from Purdue 
University with a B.S. in Chemical 
Engineering, Brown spent five years 
in the Cleveland Sales Engineering 
Department developing new prod- 
ucts, equipment design, and per- 
forming field installation and main- 
tenance work. 

For the past five years, Jim has 
been working with the chemical in- 
dustry as a field sales engineer on 
the application and use of carbon, 
graphite and “Karbate” impervious 
graphite products. 


New Size Activated 
Carbon Pellets Available 
for Catalyst Support 


4/6 MESH 6/8 MESH 


Anew “Columbia” activated carbon 
grade CXC, which has been desig- 
nated as a catalyst support, is now 
produced in smaller 6/8 mesh pellets. 
The new size pellets have all the 
properties associated with the orig- 
inal 4/6 mesh size such as high 
activity, strong and uniform shape, 
high metal salt pickup, and low ac- 
tive ash. For details, contact National 
Carbon Company, 1300 Lakeside 
Avenue, Cleveland 14, Ohio. 
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“Karbate” Pumps with choice of 


Mechanical Seals assist Seal Standardization 


ROTARY SEAL RING 


STATIONARY 
SEAL RING 


SNAP 
RING 


SHAFT PACKING 


| SET SCREW 


SPRING 


RETAINER 


“Karbate’’ pump seal arrangement with “John Crane” seal 


“Karbate” impervious graphite pumps 
Type C Model CA are available with 
either NATIONAL CARBON or “John Crane” 
mechanical seals. The “John Crane” seal 
arrangement is offered to partially meet 
the trend within chemical plants to stand- 
ardize on one type of mechanical seal for 
rotary equipment. 

NATIONAL CARBON’S design which has 


proved satisfactory for many years is 
standard equipment on Model CA pumps. 
“John Crane” seals will be supplied as 
optional equipment. 

“John Crane” seals can be installed on 
any “Karbate” impervious graphite pump 
Type C Model CA now in service by sim- 
ply replacing the standard stationary and 
rotary seal components. 


Carbon “intalox” Saddles provide highest 


Efficiency and unmatched Corrosion Resistance 


1400 


Berl saddies 


\ 


Intalon” 
saddies 


\ 
Raschig Bert 


rings saddl 


Raschig q 


>. 
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COMPARATIVE FLOODING LIMITS | 
CONSTANT LIQuiD RATE 
SYSTEM: WATER-AIR | 


Gas Rate —(/bs./sq. ft. hr) 
at which flooding will occur 


COMPARATIVE FLOO 
CONSTANT GAS RATE 
SYSTEM WATER-AIR | 


4000 6000 8090 10000 


4000 6000 8000 10000 


Liquid Rate ~—(Ibs./sq. ft. hr.) 


Carbon “Intalox” saddles, developed joint- 
ly by National Carbon Company and U.S. 
Stoneware Company, combine the operat- 
ing efficiencies of the “Intalox” design 
with the almost universal corrosion resist- 
ance feature of carbon. These saddles can 
be used in stripping, absorbing, and scrub- 
bing applications where hydrofluoric acid, 
hot alkalis, phosphoric acid, mixtures of 
hydrofluoric-sulfuric and hydrofluoric- 
phosphoric acids are present. Carbon sad- 
dies withstand abrupt temperature changes 


TIONAL 


TRADE-MARK 


without danger of cracking or spalling. 

The above graphs show the higher effi- 
ciency of “Intalox” saddles as compared 
to Raschig rings and Berl saddles. The 
availability of carbon saddles permits the 
designing of smaller scrubbing, stripping 
and absorbing towers for highly corrosive 
applications. Also, capacity of existing 
towers can be increased by using carbon 
“Intalox” saddle packing. For details, con- 
tact National Carbon Company, P.O. Box 
6087, Cleveland 1, Ohio. 


“Nationaf’, ‘Columbia’, and 
Shield Device, ‘‘Karbate’’ and 
“Union Carbide” are registered trade- Key-V=d:i)e) = 
marks of Union Carbide Corporation 
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you ever troubled 
‘by: any of these steam trap problems? 


ARMSTRONG STEAM TRAPS 
are designed and made _ 
to eliminate these problems 


BACK PRESSURE ... Armstrong Traps oper- AIR BINDING .... Armstrong Traps cannot 
ate on any back pressure—or vacuum, for that air bind. Air in the system passes through a vent 
matter. As long as there is a pressure differential in the top of the bucket. It collects in the top of 
across the trap, it will close on steam and open the trap and is discharged with the condensate. 
for condensate. Even the high back pressure There is no chance for it to stop the trap. For low 
caused by blow through of one or more traps in pressure on-and-off units where large amounts of 
the system will not disturb Armstrong Traps. air accumulate while the steam is off, Armstrong 
Other than a reduction in capacity, Armstrong offers open float and thermostatic air vent traps 
Traps are unaffected by back pressure. in a complete range of sizes. 


DIRT . . . Armstrong Traps are not affected by WIRE DRAWING ... Armstrong Traps are 
ordinary dirt. When the trap opens condensate designed and made to resist wire drawing. The 
swirls down under the edge of the bucket and up valve and seat are tough stainless steel. The valve 
through the discharge orifice. Dirt is kept in opens and closes tightly with a fast action and is 
suspension and discharged along with the con- always water sealed. There is virtually no chance 
densate. For very bad dirt conditions, Armstrong for grit or sediment to lodge in the valve, vir- 
offers traps with integral strainers. These cost less tually no chance to create conditions that lead 
than a trap plus a separate strainer. to wire drawing. 


There’s no need to accept any of these problems as “‘inevitable.’’ Your local Armstrong 
Representative can show you how to end them all. Call him today or write direct. 


860 Series for 800 Series, . 801, 880 Series, 200 Series, Forged Steel Series 


low pressure side inlet, side inlet, integral bottom inlet, for high pressures, 
heating service. side outlet. bottom outlet. strainer. top outlet, high temperatures. 


The 48 page Armstrong Steam nO) 
Trap Book tells how to correctly Kj 


size, install and maintain steam 4 

pase sagt pressure, any tem- ARMSTRONG MACHINE WORKS 
8582 Maple Street Three Rivers, Michigan 
Traps. Ask for Cotalog K. See Our Catalog in Chemical Engineering Catalog 
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Protect your plant... 
and your productio: 


« WITH ALLEN-BRADLEY 


Bulletin 713 combination starter in Crouse-Hinds screw 

type enclosure for hazardous gas and hazardous dust 

locations. Screw type covers permit quick access to 
starter or circuit breaker. 


enclosures are available for 
all types of installations 


NEMA4  NEMA7 
Watertight For Hazardous For Hazardous Corrosion- j 
Weatherproof Gos Locations Dustlocations proof 
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TROUBLE FREE MOTOR CONTROL 


You can protect your equipment in hazardous locations 
with proper enclosures. But you must also have reliable 
motor control to protect your production. That’s why more 
and more “high output” installations insist upon Allen- 
Bradley quality motor control. 

Allen-Bradley solenoid starters have the simplest con- 
tact mechanism yet devised—there is only ONE moving 
part. Such simplicity automatically assures millions of 
trouble free operations. The double break, silver alloy 
contacts—standard throughout the A-B line—never need 
servicing. In addition, the permanently accurate thermal 
overload relays give reliable protection against dangerous 
overloads, no matter what the atmospheric conditions or 
how long the overload relays have been in service. 

Protect your production while protecting your plant. . . 
specify Allen-Bradley quality . . . it will do this job effi- 
ciently and reliably. 


ALLEN-BRADLEY 


Quality Motor Control 


Allen-Bradley Co., 1337 S. First St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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NEW dp TRANSMITTER 
SOLVES FLOW PULSATION PROBLEMS 


WITH ADJUSTABLE INTERNAL DAMPING 


Only Fischer & Porter dp Transmitters 
let you “tune in” exactly the right amount 
of damping action for the pipeline flow 
you’re measuring. By eliminating the 
over-damping on some lines, underdamp- 
ing on others resulting from fixed damping 
techniques, F & P gives you faster, more 
accurate response, longer instrument life. 

In the unique F & P system, a needle 
valve restricts oil flow through the sealed, 
silicone-filled measuring chamber. Damp- 
ing is accomplished on the input side— 
before the differential is sensed—thus the 


transmitter responds only to real inputs. 
You eliminate external dashpots and 
snubbers . . . the major cause of zero 
shift and diaphragm fatigue . . . both of 
which mean high maintenance costs and 
premature replacement. 

Write for complete information on how 
adjustable damping avoids control errors 
by matching the damping to the pulsa- 
tion. Ask for your copy of Bulletin 91-251. 
Fischer & Porter Co., 209 County Line 
Road, Hatboro, Pennsylvania. 


COMPLETE PROCESS INSTRUMENTATION 


FP FiscHER & PORTER COMPANY 


These MANUFACTURING AFFILIATES carry Fischer & Porter engineering designs to the far corners of the earth: FISCHER & PORTER LTD., WORKINGTON, CUMBERLAND, ENGLAND @ FISCHER & PORTER G.m.b.H., GROSS- 
ELLERSHAUSEN, BE! GOTTINGEN, GERMANY @ FISCHER & PORTER N. V., KOMEETWEG 11, THE HAGUE, NETHERLANDS @ FISCHER & PORTER Pty. LTD., 184 HANNA ST., SOUTH MELBOURNE, VICTORIA, AUSTRALIA | 
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SILICONE NEWS from Dow Corning 


The Current Revolution 


Silicone Insulated Equipment 
Brings Economy, Flexibility 


Chances are you’ve heard of the current revolution in electrical equip- 
ment . . . of outdoor motors stripped of weatherproof housings . . . of 
motors that laugh at overloads . . . of smaller, lightweight transformers 
that put power right where you want it. 


These developments typify three phases of today’s growing trend toward 
electrical equipment that’s more reliable and easier to install . . . less 
expensive initially and in the long run. 


Phase I — Self-Protecting Insulation Cuts Motor Costs 

Motors need no costly enclosures . . . even outdoors . . . when they’ve 
got self-protecting insulation systems. The insulation system itself, when 
made with Silastic®, the Dow Corning silicone rubber, shrugs off weather, 
humidity, corrosion . . . is no longer the “weak-link” to be coddled. 
Result: There’s no need for the elaborate enclosures that push motor 
prices out of sight. Open motors do the job — costs are cut as much as 
50%! Proof: One firm saved $28,000 on only three motors by specifying 
silicone insulated open motors rather than totally-enclosed fan-cooled units. 


Phase II — Increased Service Factor Motors Reduce Power Costs 

Motors with insulation systems that don’t get “burned-up” when asked to 
carry overloads . . . that’s one way of describing motors built with Dow 
Corning Silicones for extra service factor. When the going gets rough 
and production schedules are critical, they carry overloads of twenty-five 
to fifty percent beyond nominal rating . . . without distressing smoke 


And though they deliver more 
horsepower when needed, they’re still no 
bigger than their conventional counterparts 
. . » have the same nameplate horsepower 
rating. Result: You specify motors to 
match load, let silicones carry the over- 
loads. No need for larger, more expen- 
sive motors just to handle occasional over- 
loads . . . and you gain in reliability, too. 


Phase III — Silicone Insulated 
Transformers Give Power Where You 
Want It... At Less Expense 

New dry-type transformers insulated with 
silicones contain no toxic or flammable 
liquids. They’re smaller, lighter . . . don’t 
require expensive vaults or barriers. Re- 
sult: Silicone insulated transformers are 
easier to handle, easier to install, can be 
located right at load or load center, need 
almost no maintenance. They save on 
costly low-voltage cable, too. You get 
greater flexibility of the distribution system 
and cut costs at the same time. 


KEEP PACE WITH THE BIG CHANGE 
Send today for the booklet, “Specify Sili- 
cone Insulated Motors and Transformers 
and Save”, and get the full story on the 


current revolution in electrical equipment. 
Address Dept. 2622. 


SPECIFY Dow Corning Silicones 
and 


first in 


silicones 


ATLANTA BOSTON CHICAGO CLEVELAND 
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Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEWYORK WASHINGTON, D.C. 
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CLEAN AIR 
EXHAUST MANIFOLD 


OUTLET 


FILTER COMPARTMENTS 
W/GLASS CLOTH BAGS 
& SPECIAL CLEANING 
MECHANISMS 


REVERSE AIR FAN 


TROUGH-TYPE 
HOPPER WITH — 
INTEGRAL SCREW | 
CONVEYOR 


DUST-LADEN AIR 
INLET MANIFOLD 


INLET AIR FLOW 


EXCLUSIVE DUST REMOVAL TECHNIQUES 
answer net. | ASSURE LONGEST BAG LIFE 


cloth filtration to GOO" F. ete 
~ mitted to bags at safe energy levels 
with safe bag cleaning by SONICS ____.... 10 deflection, creasing or fatigue 
see NO bag wear . . . no personnel 


hazard. 


Radical design innovations including dust removal by “‘sound” now-make Reverse Air Flow — relaxation of bags “| 


Dracco Glass-Bag Filters a vital new weapon in industry’s fight against accomplished by isolating filter com- 
partment from main collector fan 


hot, corrosive dust and fumes. with control valves . . . low-velocity 
Safe, fracture-proof methods of cleaning glass cloth bags extend the fan provides reverse air to collapse 

high collection efficiencies, small operating costs and low maintenance bags . . . results in effective clean- 

of cloth filtration to the 600° F. temperature range. 
This makes Dracco Glass-Bag Filters your best choice for the toughest - 


industrial applications: Swing-Clean — patented cam action im- 
cement kilns reverberatory furnaces calciners converters parts. gentle. downward wave 
lating motion to bag . . . removes 


blast furnaces ¢ cupolas ¢ corrosive chemical processes dust without fracturing glass cloth. 4 
carbon black production steam micronizers 


For detailed information on how Glass-Bag Filtration can help you 
beat that hot dust problem, contact a Dracco engineer now. Or write: 


DRACCO airstream conveyors 
4040 East Noth Street - Cleveland 5, Ohio dust control equipment 


(Pronounced Dray-co) 
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Designed for performance 
Lined for permanence 


with Fluoroflex-T 
... Leflon’ at its best 


UNIVERSALLY INERT, CORROSION-PROOF 
pipe and fittings are ideal for service to 
500°F with virtually all known chemical 
and corrosive solutions. Liners are of 
Fluoroflex-T...a special, high density, 
non-porous compound of Teflon. 


NON-CONTAMINATING Fluoroflex-T liner 
is formed over the gasket face of the 
flange—eliminates any contact between the 
materials being handled and the metal 
housing. 


STREAMLINED—Smooth contours and 
seamless liner of Fluoroflex-T in all fit- 
tings mean a minimum of turbulence and 
back pressure. 


SPACE-SAVING—ASA short radius hous- 
ings keep pipe runs compact, give tight 
turns in close quarters. 


ECONOMICAL—Chemically inert liner and 
strong ductile iron housings give perma- 
nent fitting life—eliminate maintenance 
and replacement costs. 


USEFUL IN ANY STANDARD SYSTEM—Fit- 
tings are compatible with any flanged 
metal, ceramic, plastic or lined piping 
system in current use. 


SEND FOR DATA on Fluoroflex-TS pipe 
and fittings for complete piping systems. 
Write for further information to Dept. 
406, RESISTOFLEX CORPORATION, Roseland, 
N. J. Other Plants: Burbank, Calif.; 
Dallas, Tex. 


*Fluoroflez is a Resistofiex trademark, reg., U.S. pat. off. 
*®Tcflon is DuPont's trademark for TF E fluorocarbon resins 


RESISTOFLEX 


Complete systems for corrosive service 


LINED STEEL PIPE © FLANGED FLEXIBLE HOSE ¢ BELLOWS * ELBOWS + TEES * REDUCERS © DIP PIPES & SPARGERS © LAMINATED PIPE 
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AT DAVISON CHEMICAL LTD. 


Aldrich pumps tame highly abrasive, corrosive 


When Davison Chemical Ltd. built 
its new plantinValleyfield, Quebec, 
for the production of petroleum 
catalysts, a major problem was to 
find a pump that (1) had the abra- 
sion and corrosion resistance to 
stand up in a continuous high 
pressure process without down- 
time or excessive maintenance and 
(2) could maintain the steady 
pumping pressures necessary to 
control particle size, density and 
porosity of the spray dried product. 


the toughest pumping problems go to 


slurry in high pressure spray drying operation 


What was done: Davison Chem- 
ical engineers called on Aldrich 
for help and the result was the 
special valve design shown. After 
two years of continuous operation, 
the Aldrich pumps continue to 
deliver constant pressure without 
major overhaul. The General 
Manager of the plant reports: 
“We are quite pleased with the 
performance of these pumps.” 


How Aldrich can help you: 
Solving special pumping prob- 
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Special nylon ball valve 
construction and _ stainless 
steel fluid-end eliminates 
maintenance problems in 
handling silica gel at 
1800 psi. 


lems for the chemical industry is 
the most important work we do. 
We would welcome the oppor- 
tunity to discuss your specific 
problems ...no matter what the 
liquid or slurry, or how high the 
pressures. Standard Aldrich Pumps 
range from 25 to 2500 hp. Pres- 
sures to 30,000 psi. See our insert 
in Chemical Engineering Catalog 
for condensed data. Aldrich Pump 
Company, 3 Gordon Street, 
Allentown, Pennsylvania. 
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for higher temperatures 


FLEXONICS MODEL HS EXPANSION COMPENSATOR 
NOW IN STAINLESS STEEL FROM TIP TO TIP! 


Another important first from Flexonics! The original 
high-pressure, heavy-duty Expansion Compensator 
is now available entirely of stainless steel—to handle 
pipe expansion under conditions of higher pressure, 
higher temperature, corrosive fluids, chemicals and 
ases. 
’ Screwed, welding, or flanged ends; heavy-duty 
two-ply Flexonics bellows; positive anti-torque de- 
sign; and protective shroud . . . all are of stainless 
steel, to absorb up to 2” pipe expansion under cor- 
rosive conditions, at working pressures up to 175 
p.s.i., temperatures up to 750°F. Pipe sizes %” to 3”. 


Inch for inch, this is your simplest, lowest-cost 
way to take up pipe motion under difficult operating 
conditions. Completely packless, it never needs 
maintenance. Designed to outlast the piping system 
you install it in. Also Model H—carbon steel con- 
struction with stainless steel bellows; and Model HB 
—all bronze. 

Make Flexonics Expansion 
Compensators a cost-cutting part 
of your next piping job. 

Write for informative and helpful 
Catalog No. 205. 


EXPANSION COMPENSATORS 


FLEXONICS CORPORATION + 1317 SOUTH THIRD AVENUE » MAYWOOD, ILLINOIS 


Divisions 


INDUSTRIAL HOSE + EXPANSION JOINT + BELLOWS - AERONAUTICAL + AUTOMOTIVE 
Fiexonics Research Laboratories, Elgin, Illinois 
In Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
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The plant that never shuts down 
can’t take a chance on Steam Traps 


by John W. Ritter, Test Engineer 
SARCO Company, Inc. 


It pays to take a careful look at the eco- 
nomics of the whole problem of steam 
trapping. This is particularly true where 
a plant is operating continuously. 

Twenty-four hour, 7-day production can 
be a mixed blessing. There is a great 
satisfaction in working to full capacity, 
but it doesn’t leave much time to keep the 
equipment in first class working order. 
If major repairs or replacements become 
necessary, t = partial shut-down that re- 
sults can disorganize the whole output 
schedule. 

Some steam traps are much easier to 
maintain than others, and it pays to look 
into this easy maintenance feature of traps 
as carefully as you examine their operat- 
ing characteristics. 

Another important point in steam trap 
selection is to be sure the right trap is 
chosen for each job. Plant engineers know 
the operating conditions and if new ee. 
tions arise on which they want supple 
mental consultation, they can have their 
pts a answered without cost or obli- 

ation by a group of men who have real 
depth and breadth of experience in pro- 
duction planned steam trapping — Sarco 
ineers. Sarco advice is always impar- 
tial advice, because Sarco makes all five 
types of steam traps. 

Sarco engineers, for example, can dem- 
onstrate the economy of the Sarco TD-50, 
which is as near maintenance-free as a 
steam trap can be. They can show the 
special values of the Sarco Thermostatic, 
which requires no adjustment over a 300 
ve operating range. There are any num- 

r of uses for the continuous discharge 
of the Sarco Float-Thermostatic particu- 
larly when closely controlled temperature 
must be maintained. 

For every steam trapping need there is 
one best steam or ideal in its operating 
functions and built for an absolute mini- 
mum of required service and maintenance. 
Studying your individual plant needs in 
steam trapping, and filling these needs 
with the traps best suited to do their re- 
spective jobs will pay out handsomely in 
your production and operating records. 


Thermo-Dynamic® 
Steam Trap hermostatic 


Float Thermostatic Camilift 


Steam Trap Bucket Steam Trap 


SARCO 


a,modern new casing plant of Tee-Pak, Inc. at Danville, Mlinois, Sarco Steam 
Traps of four different basic types are widely used. 


At Tee-Pak’s new casing plant they 
depend on SARCO Steam Traps 
to help prevent down-time 


Twenty-four hours a day —seven days a week. That’s the operating 
schedule at the modern new Danville, Illinois, plant where Tee-Pak 
produces its cellulose casings. Requiring dependable operation from 
all equipment, the company has used four different types of Sarco 
Steam Traps, each selected to do a reliable, trouble-free job in its 
particular application. 

When you have a steam trapping problem, whether it’s a single 
installation or dozens of different applications, consult your local 
Sarco representative or write Sarco directly for impartial advice on 
Production Planned steam trapping, because .. . 7945 


Only Sarco makes all 5 types: 
Thermo-Dynamic ¢ Thermostatic * Liquid Expansion 
Float Thermostatic * Bucket 


COMPANY INC. 
635 Madison Ave., New York 22, N. Y. 


STEAM TRAPS * TEMPERATURE CONTROLLERS * STRAINERS * HEATING SPECIALTIES 
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Our large-volume production of NATIONAL ADIPIC ACID is 
continuously analyzed to be certain that every shipment conforms 
to our tough specification on APHA color and to our consistant 
high-purity standard. 

Result: Users of NATIONAL ADIPIC ACID are sure of receiving 
specification-grade material with predictable performance in their 
light-colored plasticizers, resins, alkyds or other monomeric or 
polymeric esters. 

If you haven't received a working sample and a copy of our current 
Adipic Acid shipping specification, we'll be glad to furnish them . . . 
and to quote on your needs. Write or phone our nearest office. 


NATIONAL ANILINE DIVISION 


40 RECTOR STREET, NEW YORK 6, N.Y. 
Atlanta Boston Charlotte Chicago Greensboro Los Angeles 
Philadelphia Portland, Ore. Providence San Francisco 
In Canada: ALLIED CHEMICAL CANADA, LTD., 100 North Queen St., Toronto 18 

Distributors the world. For information: 
ALLIED CHEMICAL INTERNATIONAL © 40 Rector St., New York 6, W. ¥. 
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With Republic valves... 
You get longer life, less maintenance 


For over 35 years Republic valve 
developments have paced the chang- 
ing demands for more sturdy valves 
by the most progressive utilities and 
industries. For such services as pump 
recirculation control, feedwater reg- 
ulation, steam pressure reducing and 
high pressure water control, Republic 
valves have established a reputation 
for durability, long life and trouble- 
free performance. 


Superior valve design—Repub- 
lic research into the causes of valve 
noise and vibration, and also the 
wear resisting and galling properties 
of materials has resulted in a modern 
line of Republic valves of advanced 
design. Republic valve contours are 
designed to produce not only the 
desired regulating characteristics but 
also to reduce erosion damage and 
noise as well. Extra large guide bush- 
ings, extra deep stuffing boxes, solid 
plug inner valve construction, plus 
precise manufacture and long-life 
materials make Republic regulating 
valves perform better, last longer, 
with less maintenance. 


Wide selection of vaives and 
features—Rockwell-built Repub- 
lic regulating valves shown on this 


page are representative of the com- 
plete Republic line: 

a. Cylinder operated valve 

b. Lever operated valve 

C. Diaphragm operated valve 

d. Motor operated valve 

€. Toggle head operated valve 

f. Diaphragm operated angle valve 


And, for many special applica- 
tions, such Republic accessories as 
pneumatic and electric valve posi- 
tioners for hysteresis-free control, 
and a complete line of controllers 
are available. 


Whatever your regulating valve 
problem, let Republic engineers put 
their years of application experience 
to work for you. For additional in- 
formation, see your Republic repre- 
sentative, or write to Republic Flow 
Meters Company, 2240 Diversey 
Parkway, Chicago 47, Illinois. 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELL©@ 
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FROM DU PONT. . . 


These companies will cut “Armalon” 
gaskets to your specifications: 


W. S. Shamban & Co. 
11617 West Jefferson Blvd. 
Culver City, California 


General Plastics Corp. 
165 Third Ave. at E. 26th Street 
Paterson, New Jersey 


R. Hurwich Company 
2546 10th Street 
Berkeley, California 


Aero Gasket Company 
763 Hanover Road 
Meriden, Connecticut 


Cinn. Gasket, Packing & Mfg. Co. 
1507 Elm Street 
Cincinnati 10, Ohio 
Southwestern Rubber & Packing Co. 
P. O. Box 5173 
Houston, Texas 


Gasket Manufacturing Co., Inc. 
319 West 17th Street 
Los Angeles, California 


Russell Gasket Company, Inc. 
7424 Bessemer Avenue 
Cleveland 27, Ohio 


CONTENTS 


Fully describes “‘Armalon’”’ felts— 
a new class of gasket materials de- 
veloped by Du Pont for severe 
service. Includes: 


e Complete data on characteris- 
tics—physical properties tabu- 
lated for ready reference 

¢ Detailed list of specific applica- 
tions—indicates how and where 
“Armalon” performs to best ad- 
vantage 

7case histories describing theser- 
vice performance of “‘Armalon’’ 
gaskets 

e Information on sizes and thick- 
nesses available . . . where to 
buy “Armalon” 


Free booklet tells how 
you can reduce gasketing costs 


If you’re troubled with constant gasket 
failure, you’ll want a copy of “Armalon” 
—for gasketing under extreme conditions. 
“Armalon” ** TFE-fluorocarbon im- 
pregnated felts withstand temperatures 
from -100°F.to 400°F., resist strong acids 
and bases— including red fuming HNO3. 
‘“Armalon” gaskets seal securely and 
last months, even years, longer than 


*‘Armalon” is Du Pont’s registered trademark for 
its TFE-fluorocarbon resin impregnated felts. 
Armalon” TFE-fluorocarbon impregnated felt is 


other materials. For examples of how 

these amazing materials are being used 

to lower operation costs throughout in- 

dustry, and complete technical data on 

Du Pont “‘Armalon’’*. .. send for the 

bookletillustrated. Clipthe coupon now. 

Mail to E. I. du Pont de Nemours & 

Co. (Inc.), Fabrics Div., Dept.CE-910, 
Wilmington 98, Delaware. 


MAIL COUPON TODAY 


covered by U. S. Patent 2,764,506. 


DU PONT INDUSTRIAL 
COATED FABRICS 


REG. U. 5, paT.OFE 
BETTER THINGS FOR BETTER LIVING 
« THROUGH CHEMISTRY 
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E. I. du Pont de Nemours & Co. (Inc.) 
Fabrics Division, Dept. CE-910. 
Wilmington 98, Delaware 

Please send me a copy of “‘Armalon” —for 
gasketing under extreme conditions. 


Daeisi, 


Name. I 


Company. 
Address, 
City, 
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American Cyanamid gets plant on time, within estimate 
through Pritchards GOOD FINANCIAL DESIGN 


Modern facilities like this new catalyst plant at 
Fort Worth, Texas have helped make American 
Cyanamid a foremost producer of industrial 
chemicals. The plant, which started with 
Cyanamid’s development of a more efficient way 
to make a catalytic cracking catalyst, is a superb 
example of how client-contractor team-work can 
pay off. Cyanamid furnished the process; 
Pritchard supplied the plant design and construc- 
tion service. By emphasizing the financial aspects 
of plant design while conforming to technical 
requirements, Pritchard engineers were able to 
make important savings on material and con- 
struction costs. As a result, the plant was com- 
pleted below cost estimates and will make a 
better return on investment than originally 
anticipated. 


flight engineering and years of construction 
know-how, you'll get the services of a company 
that can bring a business viewpoint to the plan- 
ning table. Good financial design is your objective 
— Pritchard can best help you get it. Pritchard’s 
experience, gained in serving companies such as 
American Cyanamid, Allied Chemical, Dow, 
Frontier, Liquid Carbonic, Pure Carbonic, Mon- 
santo and Spencer Chemical, is at your service. 


“sr.Pritchard «co. 


ENGINEERS CONSTRUCTORS 
4625 Roanoke Parkway, Kansas City 12, Mo. 


OFFICES IN CHICAGO, HOUSTON, PITTSBURGH, NEW YORK 


Next time new facilities are being planned, 
SERVING THE GAS, POWER, PETROLEUM AND CHEMICAL INDUSTRIES 


put Pritchard on your team. In addition to top- 
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MUELLER. 


Products and people, 
dependably serving 
every water and gas 
distribution system — 
for over a century! 


Supplying a constant flow of water and gas to 
your home or your industry requires highly spe- 
cialized tools and equipment. . 

For example, this Mueller automatic drilling 
machine is used to drill into mains to make new 
connections and to add valves while the main is 
under pressure — without shutting off the flow of 
water or gas. The operator needs only to check 
the visual indicators to see how the automatic 
cut is progressing. 

Today, because of the dependable performance 
of the thousands of products developed by Mueller 
people for the water and gas industries, the con- 
stant, safe control of gas and water is taken for 
granted. 


MUELLER DECATUR, ILL. 
Sénce 1857 
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® Heating or Cooling Fluids 
Condensing Gases 

Evaporating Liquids 


® Dissipating Waste Heat 
and other chemical process heat transfer operations 


STAINLESS STEEL 
EQUIPMENT | 


CustomBuilt toVYour 


Cooling 
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Heating 
Coils 


Coil Type 
Spray 
Dehumidifiers 


New 
brochure on 
Marlo 
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equipment. 
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Cooling 
Towers and 
Evaporative 
Condensers 


for your 
copy today. 


MARLO coil co. 


SAINT LOUIS 
Quality Air Conditioning and Heat Transfer Equipment Since 1925 
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ENGINEERED APPLICATION of pumping systems 


means getting the right pump to do your liquid- 
handling job most efficiently. 

Meaning? You must choose from a wide variety of 
pump designs, sizes, materials, performance charac- 
teristics. You need to know what special pumps handle 
acids, paper stocks, corrosive alkalies, salt water, 
slurries. 

Impossible? Not for an expert. And Goulds provides 
the expert every time you need a pump. Goulds’ appli- 
cation engineers specialize in every pump field to help 
you select just the pumping system you need. 


REATIVE ENGINE! 


RING 
INTEGRATED MANUFACTURING 


ENGINEERED APPLICATION 


The next time you’re faced with a decision on what 
pump to buy, call in a Goulds man to look the problem 
over. He’ll cut corners where he can, but make no 
sacrifices of quality or safety. And when he says, 
‘This is it!”” you can depend on it. 

For help in solving your pumping problem, write to: 
Goulds Pumps Inc., Dept.CE-109, Seneca Falls, N. Y. 


GOULDS @ PUMPS 
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DEVELOPMENTS ... 


PROCESS FLOWSHEET a. 4. 
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Secrets of Low-Cost Heavy Water 


An intricate system of interstage flow and heat exchange 


makes the dual-temperature exchangé process commercially feasible. 


With the granting of U. S. Patent 2,895,803 
in July, the public learned at last the secrets of 
Jerome Spevack’s improved dual-temperature 
exchange process for making heavy water (Chem. 
Eng., Aug. 10, 1959, p. 51). This process, in opera- 
tion at the Savannah River, S. C., plant of the 
AEC* for seven years, has saved hundreds of 
millions of dollars over the previous water distilla- 
tion process. 

Major part of the cost of recovering deuterium 
from natural water (1 part D.O to 7,000 parts 
H.O) is the steam and cooling water needed to 
heat and cool the tremendous volumes of fluid 

* ma similar plant at Dana, Ind., was shut down in 1957 and is 


now being converted for other purposes by the Army Chemical 
Corps. 


passing between the hot and cold towers.+ Spe- 
vack’s patented methods of interstage flow and 
heat interchange effect large utility economies 
and have pared the operating cost of the process 
down to $13.50/lb. D.O. (AEC’s selling price of 
$28 /lb. includes depreciation of plant investment.) 

Inventor Spevack claims his process is more 
economical than competing processes including 
hydrogen distillation (Chem. Eng., Feb. 23, 1959, 
pp. 68-72). Armed with his patent, Spevack is 
setting out to produce heavy water commercially, 
either in his own projected $10-million plant or by 
licensing other companies. His projected market 


+ 40,000 tons of water enter the process and 150,000 tons of 
hydrogen sulfide are recirculated for every ton of heavy water 
produced. 


Unfold Flowsheet 
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figures show a free-world demand of 1,160 tons/yr. 
for reactor moderation by 1965, with demand 
jumping to 8,000-11,500 tons/yr. by 1975, the 
latter figure assuming controlled nuclear fusion 
becomes a reality. (In contrast, the huge 
Savannah River plant’s capacity is only 450 
tons /yr.) 
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> Three-Way Savings—Three heat-saving innova- 
tions improve the older dual-temperature process 
covered in Spevack’s patent no. 2,787,526. 

1. Interstage flow of H.S and water: Flows of 
both hot and cold H.S and water between stages 
minimize heating and cooling requirements. Each 
succeeding stage (which handles only one-fourth 
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e fluid flowing in the preceding stage) receives 
old water feed supply from the bottom of the 
meceding cold tower. Similarly, some of the hot 
8S from the first hot tower feeds the next stage 
t tower, eliminating need for heating and 
midifying the gas in all the successive stages. 
2. Direct-indirect humidification cycle: To pre- 
at and humidify the cold gas flowing to the hot 
ver, H.S contacts hot water directly in a 15-ft. 
bble-cap column. Cool water from column 
ttom then flows to a shell-and-tube exchanger 
1ere it cools and dehumidifies the hot enriched 
s coming from the hot tower and then returns 
the top of the humidifier, completing the closed 
ergy-recovery cycle. 
3. H.S stripping: Depleted water from bottom 
the hot tower contains H.S which would create 


BANK OF COLUMNS contains several individual D.O plants consistin 
15-ft.-dia. first stage towers and two 7.5-ft.-dia. towers in the second stage. 


pollution problems and add to operating costs if 
discarded. By steam-stripping in a 6-ft. packed 
column at about 400 F., H.S content is sliced to 
less than 1 ppm. and heat value of steam outflow is 
utilized to maintain hot tower temperature while 
the bottoms serve to heat the depleted water. 

> Process Principle—In the hot tower (about 
250 F.) deuterium concentrates in the gas stream 
as HDS and D.S. In the cold tower (about 85 F.) 


deuterium passes into water phase as HDO and 


What It Takes to Make | lb. of D.O 


6,000 Ib. 
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t ducts. The H.S stripper is short tower on the left. 


- Multiple stages (two at Savannah River, five 
he old Dana plant) are merely partial con- 
ations of the first stage. 
oduct from final stage contains around 15% 
This is concentrated to over 90% by frac- 
il water distillation followed by electrolysis 
h produces 99.8% D.O. 
uipment Setup—First-stage bubble-cap towers 
wvannah River are 100 ft. high and 15 ft. dia. 
nd-stage towers are only a quarter of the area 
use of smaller fluid flow. Towers are fabricated 
mild steel lined with stainless; amine or 
onia inhibitors have also been added to the 
r feed to retard corrosion. 
jo-stage system was picked for Savannah 
r despite the higher cost ($164 million vs. 
million for five-stage Dana plant) because 


Drusc mivit LERS, ordinary shell-and-tube exchangers, cool gas 
from hot tower against cold water from humidifier section. 


design engineers feared that intricate interflow 
of both process streams would make D.O produc- 
tion a direct function of accurate flow control. 
(Use of only two stages minimizes the number of 
control points.) In actual operation, however, 
process has proved relatively insensitive to normal 
flow variations. 


Typical Plant Operating Conditions 


Hot tower temperature. ..........-cccceccens 250 F. 
Cold tower temperature....... 85 F. 
Mole ratio (H:S:H:O)......... 3:1 
Deuterium in feed water...... 
Deuterium in product............ 15% 


Liquid flow rate in 1st stage...... 


oe better than ever! 


ALL THE ECONOMY OF 
9 RESPIRATORS IN 1 PLUS THE EFFICIENCY 


OF THE NEW “RED DEVIL” FILTER 


R-90 
RED DEVIL R-31 R-32 R-33 


R-16 


NOTE: The R-18 easy-to- 
attach face shield is available 
to protect eyes and face 
against flying particles. 


R-17 


YOUR NEAREST AO SAFETY PRODUCTS 
REPRESENTATIVE CAN SUPPLY YOU. 


Always insist on 4 Trademarked Safety Products 
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Pneumoconiosis-producing and nui- 
sance dusts . . . toxic dusts not signifi- 
cantly more toxic than lead . . . organic 
vapors... acid gases .. . organic vapors 
and acid gases . . . ammonia — the 
AO R2000 Series Respirator will protect 
your workers from all, safely and at low 
cost. Interchangeability of filters and 
cartridges on one basic facepiece saves 
inventory. 

The new R-90 Red Devil Variable 
Density Filter provides extremely high 
filtering efficiency and very low breath- 
ing resistance. It is approved by the 
U. S. Bureau of Mines for protection 
against all dusts not significantly more 
toxic than lead, pneumoconiosis-produc- 
ing mists and chromic acid mist. The 
other dust filters (R15, R16, and R17) 
used with this respirator have BM 
approvals also. 

Industry prefers the R2000 Series 
because of its comfort, efficiency, low 
maintenance as well as low cost — and 
because the facepiece fits. Most workers 
who wear glasses can wear the respi- 
rator. Supplied with our R-11 Face 
Cover — clean, comfortable, washable. 


\merican \®& Optica 
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“Craneloy 20” valves—performance- 
proved on toughest corrosive fluids 


The ‘‘Craneloy 20” gate pictured above 
controls highly corrosive, hot sulphuric 
acid sludge at a large Western refinery. 
While other valves in this service had to be 
replaced every 3 to 6 months, this Crane 
valve lasted a full 14 months before re- 
quiring minor repairs. 

All parts in contact with the flow are 
“Craneloy 20’’—a high-nickel, high-chro- 
mium stainless alloy—poured in Crane’s 
own foundries. 


Crane alloy valves (either “‘Craneloy 
20” or Type 316 stainless) give you an 
extra measure of value. Unique design of 
the split-wedge disc provides uniform pres- 
sure all around the seating surface... 
eliminates need for high seating forces. 
Free-to-rotate discs minimize seating wear 
and prevent galling. 

For details of other features and appli- 
cations of Crane alloy valves, see your 
Crane Representative. 


“Craneloy 20''—No. 
20045 gate valve. 2” 
to 12”; 150 psi at 500 F; 
230 psi at 100 F, 


Crane split-wedge disc de- 
sign. Free-to-rotate discs 
employ special guides to 
prevent rubbing against 
seat during operation. 


Get full facts on "Crane- 
loy 20" and other Crane 
quality alloy valves. Ask 
your Crane Representa- 
tive for Circular AD-2080 
or write to the address 
given below. 


C RAN VALVES & FITTINGS 


PLUMBING HEATING 


AIR CONDITIONING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers Serving All Areas 
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CHEMICALS 
DIATOMACEOUS | STARCH 
GARTH | GYPSUM SLUDGE 
FOOD LIME SLUDGE 
/CORN GLUTEN FEED 
WASTE PRODUCTS. 
FILTER CAKES 


PRODUCTS 
PIGMENTS 


FLOUR 
ORGANIC CRYSTALS 
PHARMACEUTICALS 


SYNTHETIC 
RESINS 


IF you are making any kind of powdered products, where Raymond 

Flash Drying may be applied, you can profit by the lower costs and 

higher quality made possible by this modern system. 

You can count on such advantages as ease of installation, operating 

economies, high heat efficiencies, shortened process time, close con- 

trol of particle size and moisture content, as well as a superior 

finished product. 

When both drying and grinding are involved, the Raymond Roller 

Mill or Imp Mill may be used, depending on capacity requirements 

and amount of moisture removal. The Cage Mill System is used 

for disintegration of materials of normal particle size, combined 

with drying and/or cooling. 

The extraction of combined moisture from hydrate supe and - 

the safe drying of heat-sensitive materials are typical of the many 

special applications of Raymond Flash Drying. RAYMOND IMP MILL with Flash Drying 
Accessories. For further details, write for 


Let Raymond engineers analyze your drying-grinding problem. Raymond Bulletin No. 85. 


INC. 


CHICAGO 22, ILLINOIS 
Combustion Engi ing-Superheater Ltd., Mont 
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Unwanted water may ruin your product or process unless you 


mix imagination with Alcoa Actwated Aluminas 


Water you can’t remove is a sure bet to destroy the efficiency of a process or the quality of a product, or corrode the 
equipment. But you can count on drying up the last drop of unwanted water when you mix imagination and engineer- 
ing with Atcoa® Activated Alumina. Here is the oldest, most thoroughly proved drying agent available. It makes 


possible dew points to minus 100°F and below. And because it can be saturated and reacti- 
vated almost endlessly without loss of capacity, it cuts drying costs substantially. See how 
quickly it can solve your dehydration problems. You’ll join the thousands who’ ve discovered 
it pays to mix imagination with Alcoa Aluminas . . . to make a new product or process possible, 
an old product or process better. To get product details, outline your desiccant application in 
a letter to ALUMINUM COMPANY OF AMERICA, CHEMICALS DivIsION, 706-K Alcoa Building, 
Pittsburgh 19, Pennsylvania. a 

For finer products . . . let Alcoa add new dimension to your creative thinking 
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For exciting drama, watch 

“Alcoa Theatre,” alternate 
Mondays, NBC-TV, and “Alcoa 
Presents,” every Tuesday, ABC-TV 
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“We found the big difference in PVC 


'...and an important one, too,” reports one of the 
nation’s leading chemical companies. A PVC pipe that 
jincluded synthetic rubber to give it high-impact strength 
{was being used, in the production of 50% hydrochloric 
acid. Suddenly it was discovered that the acid was 
‘eating away the rubber—leaving black particles in 
jthe solution. 


So out came the old pipe, replaced by Ryertex®- 
Omicron PVC —the pipe that’s unplasticized, unmodi- 
fied, and has no additives. There is nothing in the 
material to contaminate the acid. And it has natural, 
high-impact strength. This chemical company now has 
%" through 1%” Ryertex-Omicron PVC pipe, with 
companion fittings and valves, operating at continuous 


Typical applications 
Tanks and tank linings, troughs, pipelines for liquids or gases, 
fumes systems, blowers, roof ventilator housings, chutes, filter 
plates, splash covers, neutralizing acid equipment, settling and 
scrubbing towers—and many others. 


temperatures of 125° F. at maximum pressures of 40 
p.s.i. 

After 18 months of problem-free service, the engi- 
neering director has standardized on Ryertex-Omicron 
PVC. He said, ‘Thanks to Ryerson’s quality PVC, 
our sales indicate that we are producing a fine quality 
of hydrochloric acid for our customers.”’ 


GET THIS NEW BOOKLET 


... for latest information on combating tough 
corrosion problems with Ryertex-Omicron PVC. 
Write Joseph T. Ryerson & Son., Inc. for your free 
copy today. We will gladly work with you on 
any problems you may encounter. 


Joseph T. Ryerson & Sen, Inc., Member of the LUD)> steet Family 


STEEL * ALUMINUM * PLASTICS * METALWORKING MACHINERY 
NATION'S MOST COMPLETE SERVICE CENTERS IN PRINCIPAL CITIES COAST TO COAST 
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For easier computer programming . . . 


Flowsheet Your Calculations 


Standard methods and nomenclature can also 


assist in clarifying complex computations to be solved 


by slide rule or hand calculator. 


LEONARD M. NAPTHALLI, Assoe. Prof., Chem. Eng., Polytechnic Institute of Brooklyn, N. Y. 


LECTRONIC digital computers are a fact of 

life in most engineering today. If your 

company does not have one, it is probably con- 
sidering the acquisition. 

Computers are making it possible for you 
to use more powerful tools in engineering 
design and research. Long useful for business 
and routine engineering calculations, they are 
now moving in on the production man through 
Operations Research and computer control 
systems. 

It is not necessary for every engineer to 
become a computer programmer (although 
this is becoming increasingly easy with recent 
developments in automatic program compil- 
ing). However, it is useful for every engineer 
to adapt some of his ways of thinking to this 
ever-present machine. 


Basically, a digital computer is a collection 
of electronic switches, controlled by holes in 
cards or tape, or by magnetic pulses, or by 
other switches. (See Chem. Eng., Sept. 7, 
1959, pp. 127-144.) Using analogies between 
switching rules and the rules of logic, the 
computers have been developed to the point 
where they do elementary arithmetic, as well 
as store numbers in coded form. 

These machines also store codes of switch 
settings (or “instructions”) in the same mem- 
ory unit. The “instructions” are executed in 
a specified sequence, which may be varied by 
“decision” or “logical” operations. This se- 
quence of instructions is called the “program.” 

The result is still a mechanical device with 
no intelligence whatever in the usual sense. It 
is human ingenuity, foreseeing a wide range 


Start 
<a> 
\ 


LOWSHEET YOUR CALCULATIONS .. . 


Square Root Subroutine 
Start 


Set indicator 
for imaginary 


Return to 
main program 


Error, 
return to 
main program 


of possible contingencies and coding 
machine behavior into a program, 
that gives the computers their ap- 
pearance of intelligence. 

Computers now not only play 
poker and chess, but are quite effi- 
cient at programming machines. 
But even though a machine can de- 
tect errors in human instructions, 
it can do only what it was pro- 
grammed to do. It cannot exercise 
any judgment except what the pro- 
grammer put in. It cannot guess, 
except by a precisely prescribed 
guessing procedure. 

Planning exactly what is to be 
done is the first step in the prepa- 
ration of a calculation for a com- 
puter. A very useful technique for 
communicating and recording the 
“plan” of the computation is the 
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flowsheet, which is analogous to a 
process flowsheet. 

A good computer flowsheet is es- 
sentially similar to a set of instruc- 
tions such as you might leave to 
a nonprofessional assistant to com- 
plete calculations in your absence. 
(You may be physically present at 
the time of computation, but it is 
wasteful to have the machine wait 
for your judgment on what to do 
next.) Because of the nature of 
the computer, the flowsheet must be 
complete. 

Obviously, the flowsheet, as a 
method of describing and planning 
computations, is of much wider use 
than simply in planning for a com- 
puter. When a calculation is to be 
done repetitively, whether man- 
ually or by machine, it is worth 


while to make it as efficient as 
possible. 


Basic Ideas 


At the outset let us distinguish 
between two different kinds of ac- 
tivity in a calculation. The first is 
arithmetic (which may be _ per- 
formed by the desk calculator as 
well as the electronic computer— 
the main difference being in speed). 
The second is called “logical” ac- 
tivity (supplied by humans in hand 
computation), which is deciding 
what to do next, and which numbers 
to do it to. 

Arithmetic operations consist of 
the usual set of functions performed 
on a desk calculator: addition, sub- 
traction, multiplication, and divi- 
sion. While eiectronic computers 
can perform some other operations, 
such as those of Boolean algebra, 
it is sufficient for our purposes to 
stick to ordinary arithmetic opera- 
tions. 

Logical operations are decisions 
to follow one or another path of 
action, the path to be followed being 
prescribed by the facts at hand. In 
slide-rule or calculator computa- 
tions, the operator makes the deci- 
sion. In computer computations, 
the programmer makes the deci- 
sions and programs them into the 
machine so that the machine will 
do the right thing at the right time. 


Terminology and Conventions 


There are no universally ac- 
cepted conventions for calculation 
flowsheets. The following rules are 
suggested to help standardize them: 

¢The lines on a flowsheet are 
used to indicate the order in which 
steps are taken, or flow of “con- 
trol.” They do not imply flow of 
information, as we assume that all 
the numbers we are interested in 
are always available. 

eThe rectangular boxes indi- 
cate arithmetic steps. There is one 
input and one output from each. 

e Diamond-shaped boxes repre- 
sent branches on which exit can be 
made in more than one way. These 
are the “decision” or “logic” boxes. 

e The symbol — is occasionally 
used (as inn > n + 1) to indicate 
computation of a new value of a 
variable using the old value. It may 
be read as “becomes,” i.e., n be- 
comes the old 7 plus one. 

¢The sequence of boxes may 
be placed so that the flowsheet is 


October 19, 1959—CuemicaL ENGINEERING 


— 
A 
| 
= 


read from left to right or from top 
to bottom. The top to bottom ar- 
rangement is recommended, because 
it clearly defines separate columns. 

eA loop is set in a column to 
the right of the main flow in which 
it occurs. Thus, a loop within a 
loop is set still further to the right 
and so on. 

If this convention is followed, the 
boxes farthest to the right are ex- 
ecuted the most often, and must be 
most carefully planned for economy 
in computation. 


Other Definitions 


Branches—In the construction of 
the detailed diagram for the square 
root calculation, Fig. 2, it should 
be noted that the details could have 
been spelled out still more closely, 
but the important boxes would still 
be the ones shown as diamond 
shaped. 

In these boxes the flow of control 
is determined by some sort of a 
test (“logical operation’) to deter- 
mine whether a number is negative, 
zero or positive. By combining 
these tests with arithmetic opera- 
tions, we can determine whether 
one number is less than, equal to 
or greater than a second. 

Branches can be constructed with 
an arbitrary number of forks, and 
the choice of branch can be made 
on any criterion which can be re- 
duced to a comparison of numbers. 

Loops—The branching operation 
is used to construct loops; i.e., se- 
quences of instructions which are 
repeated in substantially unchanged 
form. 

A loop can be executed a fixed 
number of times, by counting the 
number of times executed, say until 
n = 50, or the loop can be executed 
repeatedly until some criterion is 
satisfied, such as |A/X? — 1|< 10°. 
Thus it is possible to use the same 
instructions over and over again 
in a trial-and-error calculation until 
certain numbers check to a pre- 
scribed precision. 

Or the same instructions can be 
used repeatedly in order to per- 
form operations on arrays of num- 
bers like solving a material balance 
equation repeatedly for a series of 
compounds. The flowsheet on p. 179 
is an example of this, where Zn = 
ax, + by,, %, and y, are known, and 
we wish to evaluate Z, for n = 1 
to 5. 

Subroutines — Certain standard 
operations may be used repeatedly 


in the same program in different 
places and, in fact, even in different 
programs by different people. For 
example, standard mathematical 
operations, such as numerical in- 
tegration and interpolation, are 
often required. Logarithmic, ex- 
ponential and trigonometric func- 
tions are also commonly needed. 
From the need to avoid repetition 
of instructions whenever any of 
these are required, the concept of 
the subroutine developed. 

Any set of instructions can be 
so arranged that it can be called 
upon at will to perform specified 
operations on data and then return 
control to the original program. For 
example, if a square-root routine is 
located in the program as a sub- 
routine, it is called upon whenever 
a square root is needed. The pro- 
grammer then need never write a 
square-root program. 

Once a_ subroutine has_ been 
written for a particular machine, 
it usually becomes available from a 
program library so that the work 
need not be done again. The sub- 
routine may be used as a building 
block in still more complex opera- 
tions. Thus, programs are con- 
structed in a manner analogous to 


. . . FLOWSHEET YOUR CALCULATIONS 


the modular construction of elec- 
tronic equipment. It is only neces- 
sary to know the external carac- 
teristics of the “black box” to use it. 


Constructing the Flowsheet 


Flowsheets may be constructed 
in varying degrees of detail, as 
needed in different stages of de- 
velopment of the program. For ex- 
ample, take the square root of a 
number, A—given in the form a x 
10’, where 0.1 = a = 1.0—by the 
iteration formula X,,;, = 4 (Xn + 
A/X,). This can be shown by either 
of the flowsheets illustrated in Fig. 
1, below, or Fig. 2. 


Fig. 


Fig. 1 could be considered as the 
“black box,” the subroutine whose 
external characteristics only are 
needed for its use. It is simply an 
instruction that can be carried out 


Table Search and Interpolation 


Start 


Search a table for i so that Xj-+<X<Xj, 
then interpolate between Y;-; and Yj; to find Y 


Return to 
main program 
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FLOWSHEET YOUR CALCULATIONS .. . 


General Optimization Scheme 


Stort 


Read in 
initial values 


Compute values 
of independent 
variables 


Fit surface by 
least squares 
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Compute 
slopes 


Are 
slopes small 
enough? 


Compute center 
of new 
experiment 


L 


Function to be 
optimized. 


Are 
all points 
ompleted? 


Step to next 
point. 


by the computer which has already 
“learned” how to extract square 
roots. It is equally applicable to 
humans who also know how to ex- 
tract square roots. 

Fig. 2, on the other hand, can be 
considered the circuitry of the 
“black box.” It shows in detail the 
steps that the machine must go 
through to extract the square root 
of a number. Included are all points 
where logical operations must be 
performed and the criteria on which 
the operations are based. A similar 
flowsheet would be useful for in- 
structing a human in the procedure 
for extracting square roots. 

As mentioned previously, Fig. 2 
could have been shown in sstill 
greater detail by amplifying the 
reasons for and the results of each 
step. However, it is sufficiently 
clear for its purpose in its present 
form. The programmer knows the 
reasons why, the machine doesn’t 
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want to know, it has no curiosity. 

Fig. 3 illustrates a table search 
and interpolation. It also illustrates 
the principle of economizing where 
an operation must be repeated many 
times. A table search can be a 
tedious and prolonged operation re- 
quiring the performance of the 
same procedure over and over 
again. This part of the problem, 
therefore, is set to the right hand 
side of the flowsheet and reduced 
to its simplest terms. 

An interpolation, on the other 
hand, once X is found, is a once-only 
operation, so it is set to the left 
side of the flowsheet and little at- 
tempt is made at economizing. 

The general optimization scheme 
shown in Fig. 4 is a flexible flow- 
sheet directly applicable to a con- 
tinuous-flow chemical process. As 
shown, of course, it is greatly sim- 
plified since each box of the flow- 
sheet could be expanded into a great 


many individual computations, de- 
pending on the function to be op- 
timized and the store of relevant 
subroutines already in the machine 
or available for inserting in the 
program. 

The “function to be optimized” 
may be the operating profit of an 
actual plant, computed from the 
outputs of plant instruments. In- 
puts to the box are the set points 
of plant controllers. In a sense, the 
plant itself is a part of the com- 
puter program, or from another 
point of view, the computer is op- 
erating the plant. The “read out 
optimum” box is eliminated and the 
computer program is permanently 
tied in a loop, continuously testing 
the plant and readjusting it. 

Fig. 4 could illustrate a plant- 
design economic study which pro- 
duces a predicted profit as its out- 
put. 

In another application, the input 
to the flowsheet could be a set of 
experimental data for independent 
and dependent variables. A calcu- 
lation scheme leads from the inde- 
pendent to the dependent variables 
but involves a set of adjustable 
parameters that are to be adjusted 
to produce the best fit between cal- 
culated and experimental values of 
the dependent variables. The func- 
tion to be optimized is the sum of 
the squares of the deviations. 

The “calculation scheme” is not 
restricted to algebraic functions, 
but can be any scheme of which the 
computer is capable—a differential 
equation, for example. It can be 
used for fitting a mathematical 
model to the plant behavior. Then 
the optimization experiments for 
the computer-controlled chemical 
plant can be performed on the 
mathematical model. An interest- 
ing possibility is the fitting of a 
mathematical model to economic 
behavior, for market forecasting or 
conceivably for predicting the stock 
market. 

A complete flowsheet for a for- 
ward-feed multiple-effect evapora- 
tor is shown in Fig. 5. We are given 
data for n, L., Ln, Xo, To, T,, and T.. 
We wish to determine the optimum 
n, S., As, T, and S, from the avail- 
able data. 

The given independent variables 
are inserted in the first box of the 
flowsheet. Additional boxes, as 
many as needed, containing the 
proper mathematical expressions 
for the relationships between the 
dependent and independent vari- 


October 19, 1959—CuemicaL ENGINEERING 


| 


. FLOWSHEET YOUR CALCULATIONS 


Forward Feed Multiple-Effect Evaporator Computation Flowsheet 


Read in dato: | 


Xo, To, 


\ 


Initialize: 
Tie Te+ For eachi: Initiotize: 
Ai= Si-thi-1 

Uj (T,-4-T) 


\ 


Nomenclature 


For eachi#n 


Heat transfer area, i effect. 
Number of effects. 

Liquid feed to first effect. Ai ; 
Liquid from i‘ effect to (i + 1)" J 
Lie 
Feed composition. 

Feed temperature. 
Steam temperature. 
Condensing temperature. 1 
Vapor rate from i‘ stage. 
Steam rate. 

L as calculated. 
Acceptable error in L. AT\= 
Acceptable error in temperature. 
Latent heat of steam. 

Enthalpy of liquid. 

Enthalpy of vapor. 

Over-all heat-transfer coeffi- 
cient. 


For each i#n 


\ 


Read out: 
N, Soy Aay,Ti,Si 


For each i #n 
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FLOWSHEET YOUR CALCULATIONS .. . 


ables are then inserted in the flow- 
sheet in the correct sequence. These 
show that at the indicated places 
in the flowsheet, the computer 
should be programmed to perform 
the calculations in the box. 

At certain points in the flowsheet, 
logical operations are inserted to 
test the progress of the computa- 
tion. The criteria for the tests are 
written in the diamond-shaped 
boxes. If the criteria are satisfied, 
the computation proceeds to the 
next series of mathematical calcu- 
lations. If they are not satisfied, 
the computation returns to the 
series just completed and repeats 
the calculations until the criteria 
are satisfied. 


Limitations of a Flowsheet 


A flowsheet does not help the com- 
puter, or the nontechnical human, 
to do its job. It is constructed by 
the programmer in terms intelli- 
gible to the programmer to assist 
him in laying out the sequence of 
operations that the computer will 
follow in solving the problem. To 
be of practical use, the flowsheet 
must be re-expressed in terms in- 
telligible to the entity actually per- 
forming the computations. 


LEONARD M. NAPTHALI is keenly in- 
terested in computers and higher 
mathematics. Dr. Napthali teaches 
chemical engineering mathematics at 
Brooklyn Polytech where he is asso- 
ciate professor in the Chemical Engi- 
neering Department. Previously, he 
was a research engineer at Ford Motor 
Co.’s scientific lab. He received his 
BS from Cooper Union and his doc- 
torate from the University of Mich- 
igan in 1953. 

Dr. Napthali was co-author of 
“New Statistical Method Rapidly De- 
termines Optimum Process Condi- 
tions” which appeared in the June, 
1957, issue of CE. 
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A raw flowsheet can be of con- 
siderable help to an engineer who 
intends to do the work himself on 
a hand calculator or slide rule. In 
this case, the flowsheet is a well 
laid out plan of attack on the prob- 
lem, designed for maximum econ- 
omy of effort. Such a flowsheet is 
completely intelligible to its user 
in its original form. 

Computers, however, cannot read 
a raw flowsheet. The information 
on the flowsheet must be translated 
into a language that the computer 
can understand and given to the 
computer in a digestible form. In 
short, the computer must be pro- 
grammed. 


Programming a Computer 


“Programming” as commonly 
used often designates the entire job 
of preparing a computation for a 
computer. In this sense, preparing 
a flowsheet is a major part of the 
job. 

Specifically, however, a com- 
puter program is usually a set of 
machine instructions such as “clear 
the register and add the contents 
of memory location 100. Add the 
contents of location 200. Store the 
result in 300.” These instructions 
eventually wind up in the computer 
as codes located in the memory 
bank. They are usually written as 
an alphabetic code, following a plan 
such as that described by a detailed 
flowsheet. 

Sometimes great ingenuity is 
used in rapidly accomplishing the 
tasks set forth by the flowsheet, 
but for the most part writing a 
program or “code” is a_ tedious 
clerical job. 

A most promising technique is 
the development of automatic pro- 
gram compiling techniques such as 
“Fortran” for the IBM 704 and 
“Fortransit” for the IBM 650. Here 
the engineer does his own program- 
ming with the aid of the machine. 
He expresses the calculations he 
wishes to perform in a notation re- 
sembling that of algebra. This is 
punched into cards and loaded into 
the machine with a special program, 
which interprets the cards and 
writes a machine program to 
achieve the desired results. 

In Fortran, computation is indi- 
cated by statements such as: 

Y=27*X+3.+ 8B 


(—B + SQRTF (B**2 — 
4.*A*C))/(2.*A) 


or 


where square root is indicated by 
SQRTF( ), multiplication by *, 
exponents by ** and + and — by 
the usual signs. This is interpreted 
to mean that the right side is com- 
puted and the result becomes the 
value of the variable on the left. 
Thus a statement J = J + 1 means 
add 1 to J, and the result is the new 
value of J. 

Other important statements in 
the vocabulary are the transfer, for 
example Td¢é 10”, which in- 
structs the computer to return to or 
advance to step number 10, and the 
three-way branch, such as “IF(X) 
1, 10, 100” which transfers control 
to statement 1, 10 or 100 depending 
on whether X is less than, equal to 
or more than some specified num- 
ber. 

(Computer input-output  type- 
writers have no lower case letters. 
“IF” means “if,” not J x F. To 
distinguish “O” from zero, the type- 
writer symbol has a diagonal line 
through it. In our text here this 
symbol is represented by “¢.’’) 


Sample Program 


When translated into Fortran, a 
language intelligible to the com- 
puter, the flowsheet of Fig. 3 for 
table searching and interpolation 
becomes the following program. 
The entry searched for is Z and W 
is the interpolated answer. 

IF(Z—X(I)) 8, 6, 3 
IF(I—N) 4, 100, 100 
I=I+1 
Gd Td 2 
W = Y(I) 
Gd Td 9 
W = Y(I) + 
1))/(X(I) —X(I—1))*(Z@— 
X(I)) 
Continuation of program 


Procedure when Z is not in 
range of table 

A special instruction is available 
which performs the functions of 
statements 1, 3, 4 and 5 called a 
“Dd” statement. A large vocabu- 
lary of instructions is available, 
permitting the user to program 
with a high degree of efficiency and 
flexibility while leaving most of the 
clerical and housekeeping work to 
the machine. 

Details of these systems, which 
are rapidly being developed, are 
available from computer manufac- 
turers and from the organizations 
which operate the machines. 
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New Method Adds Temperature to Familiar Diagram 


Temperature 


Dew-point line 


Composition, x and y—> 


Typical Phase Diagram Gives Temperature 


Composition, x and y—= 


Modify McCabe-Theile by 
plotting vapor and _ liquid 
compositions on_ horizontal 
axis and temperature on ver- 
tical axis. On four possible 
configurations, read x from 
bubble-point line, y from dew- 
point line; also read plate 
temperature. 


Rethink Your Distillation Design 


McCabe-Theile has been used for design for 34 years. 
Does it adequately describe your operating columns? 


RALPH H. WING, West Virginia Institute of Technology, Montgomery, W. Va. 


0 A GENERATION of chemical engineers, “McCabe- 
Theile” has been synonymous with “binary distilla- 
tion design.” Use of the familiar y-x graph for deter- 
mination of number of distillation plates assumes, for 
either rectifying or stripping sections, equimolal flow: 
flow of vapor up the section is constant at all points; 
flow of liquid down the section is constant at all points. 
Result of the constant molal flow assumption is that 
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the material balance for a section of the column is a 
linear algebraic relation that plots as a straight oper- 
ating line on the y-z graph. Once the operating line is 
drawn on the equilibrium graph, step-by-step determi- 
nation of ideal plates follows easily in the well-estab- 
lished design technique. 

Our purpose in this article is to suggest a modifi- 
cation of McCabe-Theile that combines the familiar 
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New three-line procedure when feed lies in the two-phase region. 


Plate { 


This chart represents this 


x 
Condenser 


Plate 2 


| 


design method with some additional useful informa- 
tion. We believe you will get a closer grasp of the 
operating column from use of the modified construction 
that we propose here. 


Use the Best of Both 


The McCabe-Theile method requires plotting y 
(vapor phase composition) against 2 (liquid phase 
composition) for the equilibrium curve. In the new 
construction, Fig. la, the equilibrium curve is plotted 
on the y-« diagram as before. Then a 45° line bisecting 
the diagram square is drawn from the origin. Any 
point on this diagonal, of course, has the same value 
on both vertical and horizontal axes. By projecting the 
y value of the equilibrium curve to the 45° line, we 
can read equilibrium y values as well as x values from 
the horizontal axis. 

The original curve can now be considered a bubble- 
point curve—values read from it on the horizontal 
axis are liquid phase composition. Corresponding y 
values projected on the 45° line give the dew-point 
curve when read on the horizontal axis. The vacant 
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Composition, x ond y 


vertical axis can be used for any other useful function 
—in this case, let’s consider it a temperature function. 
The temperature function—a nonlinear one—must be 
determined from the t-x diagram, Fig. 1b. 

Since either x or y values can be extended to either 
horizontal or vertical axis, and since temperature can 
either increase or decrease along the vertical axis, 
there are four possible constructions of the equilibrium 
data (Figs. la, c, d and e). The orientation shown in 
Fig. la corresponds directly with the McCabe-Theile 
method and will be used to explain the proposed new 
method. Note that the temperature function inversion 
corresponds to actual tower conditions. 

For the simple case of rectification with feed to a 
reboiler, enrichment in the tower and condensation of 
top product, material balances can be written as: 

V-L=P (1) 

yV —2L = wP (2) 

where V is moles of vapor rising in the column, L is 

moles of liquid descending, P is moles of overhead 
product and 2, y and y, are stream compositions. 

We can rewrite Eq. (2), by method of proportions, 
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fractionation system. 


Plote! 


Plate 2 


Since, for a given reflux ratio, V, L and P are constant, 
the ratios of (y, — x), (y. — y) and (y — 2) to each 
other must be constant; i.e., if one term changes the 
other two change proportionately. 

Composition y, of the product can be represented by 
a vertical line (see design diagram in Fig. 2), and 
composition y of the vapor is represented by the 45° 
line. A third line, the McCabe-Theile operating line, 
drawn from the same origin represents composition « 
of the liquid ZL. At any horizontal intercept of the 
three lines, the ratios of (y, — x), (y. — y) and 
(y — x) to each other are constant. This geometric 
interpretation on the design diagram corresponds to 
the algebraic interpretation of Eq. (3). 

The horizontal intercept establishes the ratio of 
liquid downflow to product drawoff—the external reflux 
ratio. From both Eq. (3) and the diagram this reflux 
ratio is 


L/P = (yw — y)/(y — 2) (4) 
Internal reflux ratio L/V can also be determined in 
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this way. Generally, external reflux ratio is expressed 
in terms of one mole of product; e.g., 6:1, 5:1, ete. 


Determine Feed Conditions 


A similar three-line procedure is used to define 
ratio of vapor to total feed when the feed lies in the 
two-phase region of the equilibrium diagram. In the 
inset diagram of Fig. 2, with a feed composition x at 
any temperature below the bubble point (above the 
bubble-point curve), the feed is all liquid. As tempera- 
ture increases into the two-phase region of the equilib- 
rium diagram, composition of the liquid phase de- 
creases to etc., in equilibrium with vapor of 
composition y,, y., etc. Again, by the rule of propor- 
tional parts, relative quantities of vapor and liquid are 
proportional to the differences in composition. 


oF = + m1 (5) 
PF 6) 


The quality of vapor is defined as 
V/F =q = («& — %)/(m — %) (7) 
For easy computation, we can extend the “q” line to 
any convenient horizontal intercept. In the inset dia- 
gram of Fig. 2, the proportion of vapor to total feed 
is, at g,, 30/80 = 0.375, and at q, it is 100/150 = 0.667. 


Consider the New Way 


The design diagram of Fig. 2 represents the frac- 
tionation system on the right which has a partial con- 
denser, two plates and a reboiler. If feed to the reboiler 
of composition y, enters at its dew-point temperature, 
no heat need be added to the reboiler, and the reboiler 
acts as a third plate. We make the usual McCabe- 
Theile assumptions of adiabatic operation, no heat of 
solution and equal molal heats of vaporization of both 
components. 

Material balance over the whole system is the same 
as for the reflux ratio. 

= + (8) 
For = 
| ©) 
Yo — Ys — Ya 


from which 

F = (yo — 23)/(ys — 2s) (10) 

B = (ve — — 2») (11) 

If feed composition changes to y;, the over-all mate- 

rial balance gives, for one mole of product 

F’ = (yp — 2s)/(ys — 2s) (12) 

BY = (yo — — 23) (13) 
To maintain thermal adequacy without addition of 
external heat to the reboiler, the new feed stream must 
supply the same number of moles of vapor as the 
original feed stream (i.e., the number of moles of 
vapor required by reflux ratio). For the original feed 
case, this is Eq. (10). Quality of the feed required 
for the new conditions is 


q Yo-Zs 
This q line can now be drawn from the dew-point 
curve at y, through the operating line at z, and ex- 
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New equilibrium diagram .. . 


Feed temperature 
voriation 


Increasing temperature 


~--Reboiler 


Partial condenser temperature 


Feed composition 
voriation 


temperature 


------»> 


Composition, x and y 


. . » for an actual installation 


PC:Vacuum control 

TR: Temperature record 

TRC: Temperature record- 
control 

LLC! Liquid level control 


Vent 


Distillation 
column 


Heat 
exchanger 


Steam 


ejectors 
and 
barometric 


Top 


product 


Bottoms product 


tended to any convenient horizontal intercept. There 
we can read values proportional to (y; — 2) and 
— and calculate the value for Intersection 
of the q line and the bubble-point curve locates the 
liquid phase composition x; and temperature of the 
feed stream; horizontal intercept with the dew-point 
curve locates vapor-phase composition y; in the feed. 

There is little justification for use of a q line with 
positive slope since such construction indicates a feed 
at lower temperature than the bottom plate which is 
impossible without a reboiler. If external heating is 
used in the reboiler of a rectifying-only column, deter- 
mination of q is pointless. 


New Method Helped Understanding Here 


The McCabe-Theile construction for a complete 
tower, including stripping and rectifying sections, is 
shown in Fig. 3, and the process Ciagram for the tower 
and accessories is shown in Fig. 4. The McCabe-Theile 
diagram is presented only to explain the concept; 
actual figures have not been given. 

It’s assumed that pressure of the system either re- 
mains constant or that controls are provided to assure 
this condition. Boiling points of the top and bottom 
products are a function of the composition. Once the 
tower is in operation under equilibrium conditions, 
these temperatures cannot change unless there is a 
change in composition. Composition can change by 
increase in flow of the most volatile component to the 
bottom of the tower for bottom product or by increase 
in flow of high-boiling bottoms to the top of the tower 
for top product. 

Impending composition change would therefore first 
become apparent 2 number of plates above the bottom 
of the tower or a number of plates below the top of 
the tower. In other words, a change in composition of 
top or bottom products must come from the feed point. 

We selected control points a number of plates above 
the bottom of the tower for bottom product and a 
number of plates below the top of the tower for top 
product. The exact number of plates between control 
point and top or bottom of the tower depends on the 
system and the degree of control required. In this 
case, control points were at the third plate above the 
bottom and the third plate below the top. Actually, 
since a separate partial condenser was not used the 
top control point is on the fourth plate from the top. 

Specifications for the bottom product called for less 
than 0.2% maximum of the most volatile component; 
a temperature recorder-contro!ler was installed for this 
control. When temperature on the third plate started 
to fall, we knew it was due to volatile material coming 
down the tower. The controller increased steam flow 
to drive it back up. 

Specifications for the top product called for a min- 
imum of 98.0% volatile component. Since this allowed 
considerable leeway, the top was controlled manually 
by rate of drawoff of top product. The operator was 
instructed to watch the recorded control temperature. 
If it started to fall too much, volatile material was 
going back down the tower, and he should increase 
the drawoff. If the temperature started rising, the 
operator was taking off too much and should therefore 
cut back on drawoff. With an adjustment in drawoff 
rate about once in every four hours, the column was 
kept under excellent control. 
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Semiconductors Have High Efficiencies 
(500 kw., 250v. d.c.; 2,300v., 3-phase, 60 cyc.) 


Efficiency, % 
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How to Pick the Right Rectifier 


Get to know capabilities and limitations 


of mechanical and semiconductor rectifiers for chemical service, 


then choose converter which best meets your conditions. 


W. E. GUTZWILLER, Allis-Chalmers Mfg. Co., Milwaukee, Wis. 


In spite of great progress made 
in the use of alternating current 
for many industrial drives, direct 
current has not only maintained its 
position as a power source, but has 
been on the increase. 

D.c. motor sales in ratings from 
1 to 200 hp. jumped approximately 
80% since World War II, while a.c. 
motor sales are not up that much, 
even though a rather heavy pre- 


mium must be paid for conversion 
equipment, d.c. distribution facili- 
ties and d.c. control. 

A principal reason for this star- 
tling statistic is the steady growth 
of automation, requiring more ex- 
acting speed control for modern 
process lines. And d.c. motors are 
almost indispensable for many ap- 
plications involving fine speed 
adjustment over a wide range, fre- 
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quent starting, stopping, or rever- 
sals with dynamic braking. 


Get D.C. From A.C. 


This brings up the problem of 
converting a.c. current to d.c., since 
in most cases only a.c. power is 
available. Conversion is handled by 
a number of methods in electro- 
chemical service, for instance 
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RECTIFIERS ... 


Where to Use Rectifiers: A Guide for Proper Selection (Chem. Eng., Dec. 1, 1958, p. 56). 


: Similar problems exist where d.c. is 
(Current-Vohage Ratings) extensively used in hauling, hoist- 
* DC. volts ing and many other material-han- 
FE nT dling situations, as well as in mag- 
a netic devices (synchronous motor 
: excitation). 

There are a number of rectifying 
; devices available for converting a.c. 
ti Me to d.c. However, each has technical 
rcury arc 
eras as well as economic advantages and 
¢ limitations. It’s important to choose 
the correct device for a particular 
job, since a rectifier installation can 
represent a sizable capital invest- 
ment. So we will examine the plus 
and minus factors of various com- 
mercial converters suitable for 
chemical process plants. 

Roughly, three types exist: mer- 
cury arc, motor generator and the 
semiconductor. Oldest type is the 
motor generator, largely out of fa- 
vor now. Mercury-are converters— 
which depend on the rectifying ac- 
tion of mercury vapor—are still 
widely used. The latest type is the 
semiconductor, particularly the new 
germanium and _ silicon designs 
(Chem. Eng., Feb. 9, 1959, p. 119). 
Crystal structure of these materials 
' permits electron flow in only one 
direction. 


Mercury arc 
or silicon 


-Know What’s Available 


Operational and economic fac- 
tors greatly affect power-conversion 
3 4 choices. Fig. 2 shows approximate 
DC. thousand amperes present-day current and voltage rat- 
ings of mercury-arc and semicon- 
ductor rectifiers available: 


Silicon Kw. Losses Are Lowest at All Loads ¢ Mercury-are units are shown 


(500 kw., 250v. d.c.; 2,300v., 3-phase, 60 cyc.) in ratings from 250 v., 2,000 amp., 
(500 kw.) and up, with major uses 


b- Losses, kw. above 600 v. 
¢Selenium rectifiers are avail- 
able only in low and medium volt- 
ages and low ampere ratings. 
eGermanium rectifiers show 
greatest use in larger amperages 
we with d.c. voltages from 6 to ap- 


Ln proximately 50 v. 
ra Peg e Silicon rectifiers are rated 20 
to 600 v. d.c., from a few hundred 


Mercury Oy amperes to the largest commercial 

ratings. 

Lan Along with practical current and 
Silicon. = voltage ratings, over-all conversion 

ae Ler efficiencies and conversion losses for 


rectifiers and motor-generator sets 
ena Oe are important. Fig. 1 shows ef- 
pore ficiencies for a 500 kw. rating on the 
three major types of conversion 
F F equipment. Note, in contrast to the 

60 motor-generator, that rectifier ef- 
Load, % ficiency curves are very flat from 25 
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to 125% load, assuring uniformly 
high efficiencies under variable 
loads. 

Also note from Fig. 3, that 
mercury-are rectifier losses in kw. 
at rated load are approximately 
two-thirds those of the motor-gen- 
erator; silicon rectifiers are about 
one-third that of motor generators, 
making the silicon rectifier losses 
about one-half of the mercury-are 
rectifier. No-load or idling losses 
of both types of rectifiers are ap- 
proximately 1% of the unit rating, 
or approximately 5 kw., one-fifth 
of the motor-generator. 

Fig. 4 shows the yearly motor- 
generator losses in dollars at 
1¢/kwh. (300 operating days). 


Semiconducters Are Efficient 


The forward voltage drop of a 
germanium cell is approximately 
0.5 v.—one-half the silicon rectifier. 
This makes the germanium recti- 
fier the most efficient conversion 
unit for low d.c. voltages. How- 
ever, since germanium rectifier cells 
cannot economically be built for 
d.c. voltage much above 30-50 v., 
germanium loses its efficiency ad- 
vantage at higher voltages. For 


How Three Important Rectifiers 


Economical unit ratings for 125v. d.c., con- 
stant voltage 


Economical unit ratings for 250v. d.c., con- 
stant voltage 


Economical unit ratings for 250—575v. vari- 
able voltage, nonreversing packaged drives 


Economical unit ratings for 600-700v. vari- 
able voltage, heavy nonreversing drives 


Conversion efficiency 
Power factor 


Life of rectifier cells and tubes 


Voltage control under load 


Cost of rectifier unit 
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RECTIFIERS 


Yearly Motor-Generator Losses at Various Loads 
(500 kw., 250v. d.c.; 2,300v., 3-phase, 60 cyc.) 


Yearly cost of comersion losses, $1000 
» 


5 


Fig4 


0 20 30 40 50 60 


voltages higher than 30 to 50, two 
or more cells must be connected in 
series. 

Silicon rectifiers, however, are 
available for d.c. voltages four to 
five times that of germanium rec- 
tifiers. Moreover, the maximum 
permissible cell temperature for 
silicon is about twice that of ger- 
manium. These characteristics 
make silicon the most desired con- 
verting unit for medium-voltage 
industrial rectifiers (see table be- 
low). 


Compare for Industrial Service 
Silicon 


Selenium 


Up to approx. 50 kw. 
Up to approx. 30 kw. 


Not economical 30 kw. up 


Not economical 


Medium, deteriorates with Very good 


age 
90% lagging 
6-8 yr. 

year 


Expensive Expensive 


Medium 


Low 


1959 


50 to 300 kw. 


30 to 1,500 kw. 


Not economical 


90-93% lagging 


Expect unlimited life, so far 
less than 1% cell failures per 


7 80 90 00 110 120 130 


Load, % 


Controlling Voltage 


Power factor of a rectifier at 
rated voltage and load, always lag- 
ging, is about 90 to 93%, depend- 
ing somewhat on the type of volt- 
age regulating equipment. Unlike 
motor-generators, most rectifiers 
cannot take leading current for sys- 
tem power factor correction. 

Phase control—retarded firing of 
the mercury-are rectifier for volt- 
age reduction—is relatively inex- 
pensive when used only for main- 


Mercury Arc 


Not economical 

500 to 1,500 kw. 

Not very economical 

Very economical 

Medium to good 

90-93% lagging 

12-15 yr. between tube over- 


hauls 


Inexpensive for approx. 10% 
range and for starting duty 


Medium to high 


RECTIFIERS... 


Efficient Rectifier Cooling: Air-to-Water 


Rectifier-cellsy} 


iis 


Thermostat 


Air flow 
switch 


taining constant d.c. voltage or for 
starting a motor or group of motors 
with light mechanical load. Be- 
cause power factor is reduced in 
proportion to the amount of volt- 
age reduction by phase control, it 
is not economical to operate for 
long periods with more than about 
10% voltage reduction by phase 
control. Where a larger reduction 
under load is required, tap chang- 
ing on the rectifier transformer or 
on a separate regulating trans- 
former must be considered. 

Semiconductor rectifiers have no 
inherent voltage control comparable 
to phase control of the mercury-arc 
rectifier. The a.c. voltage applied 
to the rectifiers must be controlled 
to control d.c. output. Available 
means of voltage control for semi- 
conductor rectifiers are saturable 
reactors; on-load or no-load tap 
changing on rectifier transformers 
or separate regulating transform- 
ers; and induction regulators. Since 
these devices must carry the full- 
load current of the rectifier and 
must be designed to operate at the 
a.c. system voltage, they are more 
expensive than the phase control 
equipment of a mercury-arc recti- 
fier. 
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_Air-to-water 
heat exchanger 


|Water flow switch 


---Water strainer 
| Shut off valve 


To keep cost and losses to a 
minimum, range of voltage control 
under load should be held to a mini- 
mum. 

Controlled silicon rectifiers hav- 
ing control characteristics similar 
to those of the mercury-arc recti- 
fier tube are already available in 
the low current and voltage ratings. 
It is hoped that they will make the 
silicon power rectifier more com- 
petitive with the mercury-are in 
regard to voltage control. 

Space requirements and weights 
of semiconductor rectifiers are 
about equal to those of mercury-are 
rectifiers in the medium and larger 
kw. ratings. However, in smaller 


ratings, the semiconductor recti- 
fier is much more economical in this 
respect. 


Let’s Compare Costs 


While it is difficult at this time to 
draw a price comparison between 
mercury-are and silicon converters 
because of many variables, par- 
ticularly in regard to voltage con- 
trol and methods of protection, sili- 
con can be 10-15% lower in cost 
than mercury arc in the larger 
(250-v.) ratings. In smaller rat- 
ings, from 50 to 300 kw., silicon 
has an even greater price advan- 
tage over mercury arc. 

With more experience on silicon 
rectifiers and when rectifier cells 
of larger current and higher volt- 
age become available, the price ad- 
vantage of silicon should rapidly 
increase. 

At ratings below 50 kw., selenium 
proves at present to be the lowest 
cost rectifier. Efficiency of the 
selenium unit, however, is lower 
initially than the silicon unit and, 
due to gradual aging inherent in 
selenium rectifiers, efficiency de- 
teriorates with age. This results 
in eventual failure of the cells. Life 
of selenium cells depends on the 
load carried and on ambient air 
temperature, but experience shows 
average life of selenium cells in 
industrial service is from 6 to 8 
yr. 
In contrast to this, the ger- 
manium and silicon rectifier cells 
appear to have unlimited life, pro- 
vided they are properly applied, 
protected, and are operated within 
the limits stipulated by the manu- 
facturer (Fig. 5). Statistics indi- 
cate that yearly rate of cell failures 
has been less than 1% for the cells 
in service. 

Life of mercury-are rectifier 
tubes, between overhauls, runs 


‘from 12-15 yr. 


W. E. GUTZWILLER is assistant to the manager of 
Allis-Chalmers’ electrical application department. He 
came to A-C in 1931, and prior to his present posi- 
tion, was manager of the rectifier section. 

Mr. Gutzwiller is a member of the American Insti- 
tute of Electrical Engineers, the Electrochemical 
Society and the National Electrical Manufacturers 


Assn. 


He obtained his electrical engineering degree from 
Technicum Winterthur, Switzerland; is the author 
of numerous technical papers and holds a number of 
inventions and patents. 
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For sizing distribution systems quickly and accurately .. . 


Line Sizing Chart for Gases 


R. B. RITTER, Senior Engineer, Chemet Engineers, Inc., Pasadena,Calif. 


There are many charts for de- 
termining the proper line size for 
particular flows of gases and va- 
pors. Here is still another which 
you will find fully as accurate as the 
commonly used methods of compu- 
tation. 

This chart is particularly useful 
for sizing mains and branch lines 
of steam, air, or fuel-gas distribu- 
tion systems in chemical processing 
plants and refineries. It is not in- 
tended for sizing long gas trans- 
mission lines or lines built of ex- 
pensive alloys. Such special cases 
are best sized by individual eco- 
nomic studies. 


Design Basis Chart 


Before a line can be sized, a de- 
sign basis must be established, that 
is, what is the allowable pressure 
drop per hundred feet of pipe at a 
given flowing pressure. Correlation 
of a number of commonly used 
guides and_ specifications, when 
plotted on the coordinates pressure 
drop and absolute pressure, yields 
Fig. 1, the Design Basis Chart. The 
resulting curves are labeled Design 
Basis = 0.5 (Mains) and Design 
Basis = 1.0 (Branches). 

Other design bases, using identi- 
fying numbers that are propor- 
tional to the pressure drop per hun- 
dred feet, are also plotted on Fig. 1. 
These additional design bases per- 
mit the conversion of any line siz- 
ing guide or specification to the 
design basis numbers of the line 


R. Brown RITTER is a 1950 graduate 
of Ohio State and a member of AIChE 
and Tau Beta Pi. His background 
includes research in heat transfer and 
chemical engineering methods. Mr. 
Ritter is now engaged in process 
evaluation and engineering design of 
food and chemical plants. 


sizing chart, Fig. 2. For example, 
you wish to size 235 psig. steam 
lines for a 2 psi. pressure drop per 
hundred feet in the branches and 
1 psi. per hundred feet in the mains. 
Plotting the data on Fig. 1, we see 
that they are equivalent to design 
bases of 1.5 for the branches and 
0.75 for the headers. 


Line Sizing Chart 


Fig. 2, the Line Sizing Chart, 
gives line size as a function of flow- 
rate for any gas or vapor. 

To use the chart, enter at the 
bottom with the flowrate, move up 
to a diagonal guide line, then move 
right to find the correct line size. 
The position of the guide line for 
a given case is determined by 
temperature, pressure, molecular 
weight and the design basis num- 
ber which was obtained from Fig. 1. 


drop, psia./100ft. 
I T 


=: 


10 10 100 
Absolute pressure, psia. 


1000 
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Try an Example 


Suppose you want to size mains 
for carbon dioxide at 300 F. and 
atmospheric pressure. First, as- 
sume the standard design bases of 
0.5 for mains and 1.0 for branches, 
which correspond to pressure drops 
of 0.15 and 0.28 psi. per hundred 
feet respectively. If different pres- 
sure drops are desired, they may 
be read into Fig. 1 and the cor- 
responding design bases read out. 

Enter Fig. 2 at molecular weight 
= 44, move down to design basis = 
0.5 (for mains), and draw a hori- 
zontal line to the right. Next, enter 
the temperature scale at 300 F., 
move up to the curve, then right to 
0 psig., then down to intersect the 
first line. The intersection fixes the 
location of the guide line. Draw in 
the guide line parallel to the printed 
guide lines. 

To find the line size for a flow of 
6,000 lb./hr., enter the chart at 
6,000 Ib./hr., move up to the guide 
line, then right to the line size 
scales. An 8 in. line is required. 


How Accurate Is It? 


Theoretical pipe diameters for a 
number of test cases were com- 
puted by means of the Fanning 
equation using friction factors 
taken from Moody.’ Gases and va- 
pors ranging from hydrogen to mer- 
cury at flowrates from 3,000 to 
200,000 Ib./hr. were used. Tem- 
peratures ranged from 0 to 730 F. 
and pressures from 1 to 220 psi. 
The same problems were then run 
on the chart. Results were always 
within 2% of the computed an- 
swers. 


REFERENCES 
1. Moody, L. F., Trans. ASME 66, 671 


(1944) 
Turn page for chart, Fig. 2 
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Use Chart to Find Proper Size for Gas and Vapor Distribution Pipelines 


Nominal pipe size, inches 


Pressure 
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Gas flowrate, !b./hr. 
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How to Estimate Engineering Properties 


How to Predict 


Relations 


¢ A recommended equation of state and 
these compressibility factor charts 
will yield physical constants for gases. 


¢ Then estimate vapor pressure and 


normal boiling point relations from pVT. 


WALLACE R. GAMBILL, Union Carbide Nuclear Co., Oak Ridge, Tenn. 


Our course in this installment 
will be to review equations of state 
and compressibility factor charts 
that apply to gases. Then, we’ll re- 
view vapor pressure correlations 
and include estimation of the 
normal boiling point. 


Equations of State for Gases 


About 120 equations of state have 
been proposed, but most have ex- 
perienced very little use, generally 
because of either poor accuracy or 
cumbersome formulation. If gas 
densities at a few conditions are to 
be calculated, the engineer will usu- 
ally find one of the z charts dis- 
cussed in the next section to be suffi- 
ciently accurate and much more 
convenient. 

However, equations of state are 
of great value to 

e Represent experimental data 
precisely. 

eInterpolate known data ac- 
curately. 

eCompute thermodynamic 
functions from derivatives of pVT 
relations. Accordingly, we will 
briefly review eight of the more 
generally applicable equations of 
state. For general discussions of 


the bases of equations of state, see 
Refs. 1-3. 

We will assume that the reader is 
familiar with the perfect gas law. 
Also, we will skip over most of the 
older equations such as those of van 
der Waals, Berthelot, Goodenough, 
Linde, Clausius, Callendar and 
Lees. 

One older relation which still sees 
much use is the empirical virial ex- 
pansion form: 


D’ 

(2) 
In these equations B, C, D and B,’ 
C, D’ are the second, third and 
fourth virial coefficients, respec- 
tively, and are functions, often com- 
plicated, of T only. As density in- 
creases, an increasing number of 
virial coefficients are needed to rep- 
resent gas behavior accurately. 

The Dieterici equation :* 


(3) 


P= V-b 
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was later modified’ to: 

RT 
where k = aT,'?/VRT*”’ 
Still later, Joffe’ modified Eq. (4) 
to: 

RT 
p= — (5) 
Constants a and b in Eqs. (3) to (5) 
may be evaluated from the critical 
constants as follows: 


a = 4R°T (6) 

b = RT./p.e* (7) 
where e is the base of natural 
logarithms. Joffe’ showed that Eq. 
(5) is the most accurate of the 
three forms. 

An excellent three-constant 
equation of state is that proposed by 
Wohl’: 

RT a 
the constants of which may be 
evaluated from: 


= 6p.Ve 
(9) 


c= 4p. V.? 


Though inaccurate for reduced 
densities greater than unity, Eq. 
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RT B C D 
P= (1) 
which may also be written as: , 
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(8) was tested® and found to show 
a maximum error of approximately 
1% up to p, = 1. Recently, Hobson 
and Weber applied the Wohl equa- 
tion to gas mixtures with good suc- 
cess in the superheated region and 
with only fair accuracy for satu- 
rated vapors. 

The Redlich-Kwong equation of 
state”: 

RT a 

is perhaps the best of the two-con- 
stant relationships. The constants 
may be calculated from: 


a = 
b = 0.0867RT./pe 
A later comparison” showed Eq. 
(10) to give a good fit to experi- 
mental pVT data. 
The four-constant McLeod equa- 
tion of state”: 

—b’) = RT (12) 
where = (p + a/V*) andb’=A 
— Br + Cn’* was investigated by 
Rush and Gamson” who found gen- 
eral graphical correlations in terms 
of the critical constants for the con- 
stants of Eq. (12). An extension of 
Rush and Gamson’s approach was 
published by Kobe and Murti.“ 

Beattie- Bridgeman equation” 
may be written as follows: 


p = +B) - 


where A = Ad — (a/V)] 

B = B,{1 — (b/V)] 

f =C/VT 
Reliable values are found from Eq. 
(13) up to p, = 1.0. In the original 
evaluation, the average deviation 
was only 0.2%. The five constants 
have been tabulated for 19 gases by 
Dodge.” 

Benedict-Webb-Rubin equation” 

has been applied with excellent suc- 
cess to hydrocarbons. This relation 


(10) 


(11) 


(13) 


Nomenclature 


Compressibility Factors at Low Reduced Pressures 


Reduced temp., 


005 


Reduced pressure, P, 


which is quite accurate up to p, = 

2.0 is given below: 

p = RTd + (B.RT — A, — C./T*\@ + 
— a)d* + aad* + 
[ed*(1 + yd*)/T*] exp (—~d*) 


The eight constants of this equation 
of state have been calculated for 


(14) 


Molecular weight. 
Refractive index. 
Absolute pressure. 
Parachor. 
Reduced vapor pressure. 
Universal gas constant. 
Molar refraction. 
Absolute temperature. 
Molar fluid volume. 
V. Molecular volume at 7>. 
4 Component, mole fraction. 


z Compressibility factor = pV/RT. 


Other symbols denote constants, 
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Riedel parameter. 

Residual volume in Eq. (19). 
Molar fluid density. 
Acentric factor in Eq. (20). 


Subscripts 


At normal boiling point. 
At critical point. 

ith component. 

Liquid. 

Pseudocritical. 

Reduced. 

Vapor. 


some light hydrocarbons” and 
for benzene.” Alignment charts 
for rapid solution of Eq. (14) were 
recently published.” For the light 
hydrocarbons, Canjar” has cor- 
related the eight constants with T. 

The ten constant Martin-Hou 
equation of state’: 


RT 
* 


A; + B.T + C.(exp T,/239) + 
(V — b)? 


A; + BsT + C;(exp T,/239) a 
— 


Ag 


is one of the most useful of all the 
multiconstant, highly accurate 
equations. Only T., p., V. and one 
vapor pressure point must be known 
for its application. 

To evaluate the constants of Eq. 
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Use Compressibility Factors for pVT Correlations of Simple Fluids 
factor, 2° 


Ae 


Reduced temperature, Tr 


\\\A\ 


LL 
LL / 


SS 
IN 


Reduced pressure, P, 


For more information and 
source of Figs. 1a, 1b and 2, 
consult Refs. 56 and 61. 
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(15), follow the steps in the orig- 
inal reference.* The Martin-Hou 
equation fits both polar and non- 
polar gases, The original evaluation 
showed a maximum error in pres- 
sure for seven gases of only 1.1% 
for p, and T, up to 1.5 and an aver- 
age error of only 0.4%. In a recent 
modification,” two more constants 
were included in the Martin-Hou 
equation. This gives somewhat bet- 
ter data representation in the 
region of p, = 1.4. 

An even more complicated equa- 
tion of state, suitable for digital 
computer evaluation and accurate 
over very broad ranges, has been 
proposed by Hirshfelder and oth- 
ers.” Further interesting informa- 
tion relative to equations of state 
may be found in Refs. 24 to 31. 

Experimental pVT data for gas 
mixtures have been compiled by 
Tang.” Calculation methods include 
the simple Amagat additive-volume, 
Dalton additive-pressure laws’ and 
combination of equation of state 
constants for pure substances to ob- 
tain mixture constants.’”” How- 
ever, the simplest generalized rules 
are those of Kay” and of Joffe® for 
obtaining pseudocritical constants 
for use with z charts. Kay’s method 
will be stated in the next section. 

No single equation of state, when 
compared with other equations of 
equal complexity, is best under all 
conditions. The relative accuracy 
of comparable equations varies with 
the gas under consideration and 
even with conditions for a given 
gas. Equations containing more 
constants give better data repre- 
sentation but are offset by the 
greater time required for their use. 

Of the equations considered here, 
Eqs. (5), (8), (10) and (12) com- 
bine reasonable realism with sim- 
plicity and meet many engineering 
requirements. For broader ranges 
of gas density, or for very precise 
results, Eqs. (13), (14) and (15) 
are recommended. 


Compressibility Factor Charts 

Ideal-gas equation of state: 
pV = RT 

may be made to coincide with ex- 


(16) 


perimental pV7 data in ranges 
where it otherwise would not by 
inclusion of a correction or com- 
pressibility factor z: 

pV =2RT (17) 


The factor z has been graphically 
correlated with other parameters, 
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usually 7, and p,. There are twenty- 
one such charts known to the au- 
thor. These are listed chronologic- 
ally in Refs. 36 through 56. 

With two exceptions, the com- 
pressibility factor correlated is 
z = pV/RT from Eq. (17). In Ref. 
42, a,’ is plotted vs. T, and p, where: 


(18) 


Residual volume a’ which is zero 
for a perfect gas is given by: 


a’ = (RT/p) — V (19) 


In Ref. 50, the factors correlated 
are the ratios of pV to (pV) ret. or 
Amagat units. 

Until 1951, the best charts were 
those of Edmister* and Maxwell” 
for hydrocarbons; and of Dodge,” 
Su* and Worthington Corp.” for 
general application. For the last 
three charts, average and maximum 
errors are about 2 to 3% and 15%, 
respectively. 

The Maslan and Littman chart™ 
applies specifically to hydrogen and 
the inert gases helium, neon and 
argon. This chart should always be 
used for these gases, and especially 
for T, <2.5 where the usual charts 
are quite inaccurate for these sub- 
stances. The Maslan-Littman chart 
covers a T, range from 0.8 to 15.0 
and a p, range 0 to 130. 

Nelson-Obert z chart resulted 
from a very extensive investigation 
of all experimental gas and gas mix- 
ture data available through 1952. 
It is the best compressibility chart 
available which utilizes only 7, and 
p, to correlate z. Averaged data for 
30 gases were used in its construc- 
tion. 

Lines of constant ideal reduced- 
volume are plotted on the four Nel- 
son-Obert charts so that 7, p and V 
may be directly calculated. Davis” 
has published a nomograph for the 
low-pressure range (0<p,<0.1) 
for the Nelson-Obert charts. De- 
pending on the T, — p, range, the 
maximum error of these charts is 
in the range of 1 to 5% with very 
few exceptions. 

Hall and Ibele* attempted to re- 
duce the deviations of polar gases 
from the usual z charts by first 
correlating a 2, With T, and 
RT./pp. for argon, krypton and 
xenon. This correlation would be 
expected to follow very closely the 
law of corresponding states. Devia- 
tions of z for real gases from 2,1. 
were then correlated with molecular 
dipole moment. Data necessary in 
this method are not sufficiently 


a,’ = a’ 


available to meet the broad require- 
ments of engineering applications. 

These attempts to correlate z 
more accurately than can be done 
with T, and p, alone have been put 
on a more generalized basis in three 
ways. 

In one instance, the z factor at 
the critical point z, has been used 
as a third correlating variable. For 
the great majority of substances, 
0.25 < z, < 0.29, but z, may range 
from 0.18 for HCN to 0.31 for 
H,. Meissner and Seferian™ first 
used z, for z correlation, and this 
approach was followed by Lydersen, 
Greenkorn and Hougen™ who tabu- 
lated z vs. T, and p, for each of 
four values of z, (0.23, 0.25, 0.27 
and 0.29). 

More recently, Hamrin and Tho- 
dos*® have graphically correlated 
the densities of the inert gases in 
two p, vs. T, and p, plots. One plot 
covers argon, krypton and xenon 
(z. = 0.291) and the other, neon 
and helium (z, = 0.807). These 
plots may be used for other sub- 
stances with similar z. values and 
appear to give errors of 1.5 to 2.5%. 
A similar plot® has been published 
for gaseous and liquid hydrogen 
over very broad ranges which cor- 
relate the data within about 0.5%. 

Another correlating parameter” 
which has been used is the slope of 
the log p, — log T curve at the criti- 
cal point which is usually denoted 
by a. 

In its early stages, the last addi- 
tional variable for pVT correlation 
which we will consider was known 
as the imperfection parameter 7, 
but is now called the acentric fac- 
tor ». This approach has been de- 
veloped by Pitzer and co-workers,” 
whose published tabular data were 
plotted by Edmister™ to give what is 
probably the best all around z chart 
available today. 

The acentric factor is defined by: 


w =— (log Pre + 1) (20) 


where p,, = p./p. at T, = 0.7. In 
turn, z is obtained from: 


(21) 


where z° = z for a simple fluid and 
z’ = correction to z for deviation 
from a simple fluid. Values of the 
constant z° as a function of T, and 
p, are given in Figs. la and 1b, and 
values of z’ for the same functions 
are given in Fig. 2. 

Edmister® also gives separate 
plots for 2° and 2 of saturated va- 
pors and liquids. The acentric fac- 


z= 2° + wz’ 
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tor may be estimated where vapor 
pressure data are insufficient from: 


sa 3 log Pe 
(T/T) 


where p, is in atmospheres absolute. 

For 32 compounds, Eq. (22) 
agrees with » based on p, within 
16.5% average. For hydrocarbons, 
excluding methane, the average er- 
ror is 3%. The error in » appears 
to exceed 10% for o<0.05. Slightly 
better over-all agreement is ob- 
tained if the constant of Eq. (22) 
is changed from 3/7 to 0.425. 

This method should be applicable 
to gas mixtures if molar average 
values of w, T, and p, are used but 
no tests with gas mixture data have 
been made. The accuracy of the 
plots when used for highly polar 
molecules has not been fully ascer- 
tained. 


(22) 


Recommendations 


For hydrogen and the inert gases, 
always use the chart of Maslan and 
Littman” if 7, < 2.5. For hydro- 
carbons only, the Maxwell chart™ is 
probably preferable. For general 
use, the Edmister plots” offer the 
greatest accuracy at the expense of 
somewhat greater complication. 

The Nelson-Obert charts™ are the 
best of the simpler z — T, — p, 
type. They should be used for gas 
mixtures with calculated pseudo- 
reduced temperatures and pres- 
sures: 


Te = T/T oe (23) 
Pr’ = p/Ppe (24) 


Pseudocritical constants 7,, and 
P»- May be estimated with the sim- 
ple linear molar average method of 
Kay :* 


Pre = (26) 


or with the more complicated but 
slightly more accurate equations of 
Joffe.” 


Estimate Vapor Pressures 


An extensive compilation of 
smoothed experimental vapor pres- 
sure data has been made by Stull” 
for about 1,200 organics and 300 in- 
organics with 993 references. Fur- 
ther tabulations and graphical pres- 
entations of vapor pressure data 
may be found in the books of Tim- 
mermans,” Dreisbach” and Jordon.” 
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We have already touched on va- 
por pressure correlation forms to 
some degree in the section dealing 
with latent heats of vaporization 
(Chem. Eng., Dec. 1957; Jan. 13, 
1958 and Feb. 10, 1958). 

The simplest approach to obtain 
a complete vapor pressure curve is 
to plot In p, vs. 1/T, as a straight 
line using only 7, and known or es- 
timated values for T, and p.. This 
two-point line may also be con- 
structed by plotting p, for the com- 
pound vs. p, of a reference com- 
pound at the same T, on log-log 
paper. Either method is surpris- 
ingly accurate if the input data are 
good. 

The best of the simpler p, corre- 
lation methods is the Antoine equa- 
tion®: 

T+C 

A graph of Eq. (27) is called a Cox 
chart and is usually fitted to multi- 
point data by least squares. If two 
boiling points are known, the con- 
stants may be calculated from: 


— 208 Ts +230)(Tr+230) (99) 


T:-Ts 


A = log p+B/(T +230) (29) 
C = 230 (30) 


where units for p are mm. of Hg 
and for T are C°. 

Rate of change of vapor pressure 
with temperature may be calculated 
from Eqs. (31) or (32) which are 
obtained by differentiation of Eq. 
(27). 


dp 2.303Bp 
aT 


dp _ 2.303p(A — log p)? 


or: B (32) 


Thomson” reviewed the Antoine 
and other equations in detail and 
concluded that best accuracy over 
the entire liquid range is obtained 
by using two equations. One equa- 
tion is fitted with data up to T, = 
0.85, the other with data from T, 
= 0.85 to 1.0. 

However, thers” feel that one 
Antoine equation is suitable up to 
T, of approximately 0.95. It has 
been shown” that Eq. (27) is quite 
accurate when the three constants 
are evaluated from data. When Eqs. 
(28) to (30) are used with two boil- 
ing points, the method loses accu- 
racy for 7, less than 250 K. or for 
highly polar compounds below T,, = 
0.65." 

For the 


hydrocarbons only, 


graphical correlations of Myers” 
and of Myers and Fenske” are ex- 
cellent for low- and high-boiling 
compounds respectively. 

An analytic correlation which has 
been recommended by Hirschfelder 
and others,” is Riedel’s:* 


In (p./p.) = 
+ 0.0838(a — 3.75)(B) (83) 


where 
If a boiling point is known, evalu- 
ate a in Eq. (33) by using the fol- 
lowing equations :* 


0.314¢(T2/T.) — In (ps/Pe) 


When the boiling point is un- 
known, estimate a by using the 
acentric factor™ o: 


a = 5.808 + 4.93 
or, compressibility factor® z,: 


am7 (37) 


The correlation given by Eq. (33) 
is good for most liquids but not for 
water or ammonia. Reid and Sher- 
wood" have also tested Eq. (33) 
with good results and report about 
10% maximum error over the liquid 
range. Other vapor pressure corre- 
lations which may be of interest 
are included in Refs. 74 to 80. 


(36) 


Find Normal Boiling Points 


An important parameter in many 
generalized estimation methods is 
the normal boiling point. Since T, 
is easily measured, a large amount 
of data exist for it. In the rare 
cases where it might be unavailable, 
use Meissner’s method" to estimate 


7, = +B 
[P] 


where 7, = °K. Molar refraction 
[R,] and parachor [P] are to be 
evaluated by summation of the addi- 
tive constants as given in Chem. 
Eng., July 1957, Table III, p. 267. 
The constant B varies with chemi- 
cal type™ as shown in Table I. 
Average and maximum errors for 
T, expressed as °K. from Eq. (38) 
are 2.04% and 7.3% respectively 


(38) 
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FOR FORGED 


= STAINLESS 
HTH ND |" 


ALLOY STEEL 


Valves, Fittings 
and Unions 


IN STOCK AND READY TO GO! 


BE SURE to consult the new Vogt Catalog 
F-10 when in need of top quality forged 
stainless and alloy steel piping products for 
severe operating conditions. 


The complete Vogt lime includes sizes and 
types to fit your process requirements with 
high resistance to corrosion, complete free- 
dom from product contamination, and long 
service life. 


CATALOG F-10 

are shown in their ap- a Louisville 10, Ky. 

plication to specific oes 

types of piping prod- 

in this 432 page SALES OFFICES: 

New York, Chicago, Cleveland, Dallas, Camden, 


Write for a copy on 
_— company letter- N.J., St. Louis, Charleston, W.Va., Cincinnati 


ead Dept. 
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ENGINEERING PROPERTIES . . . 


Use Correct Value of Constant in 
Eq. (38)—Table I 


phenols, creso: 
Amines, primary... 
Amines, secondary. . 
Amines, tertiary 
Esters of monocarboxylic acids. . 
Esters of monohydroxy alcohols. 
Ethers and mercaptans 
Esters of dibasic acids. . 
Esters of monohydroxy alcohols. 
Hydrocarbons, acetylenic. 
Hydrocarbons, aromatic........ 
Hydrocarbons, paraffinic........ 
Hydrocarbons, naphthenic. . —2,500 
Hydrocarbons, olefinic.......... 500 
Ketones, 
Monochlorinated normal paraffins 
Nitriles 


See Ref. 81 for source of material in 
this table. 


for 32 compounds including six al- 
cohols. 


In another study,” the following 


equation was derived from a corre- 
lation for T, which had been pro- 
posed by Watson.” 


6 


Value of 6 = T,/T, may be calcu- 
lated from Eqs. (3), (4) or (5) 
shown in an earlier article, Chem. 
Eng., June 15, 1959, p. 181. Molar 
volume at 7,-V, may be com- 
puted from the following equation: 
po = M/V,. 

For 33 compounds, Eq. (39) gave 
average and maximum errors” in 
T, as °K. of 4.6% and 22.2% respec- 
tively. Other methods for estimat- 
ing 7, include Kinney’s boiling 
point numbers® and a recent article” 
dealing with organic compounds. 
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NEW complete 
line of low voltage 
motor control 


The modern, flexible design of this new line of Size 0 through 4 

Allis-Chalmers control permits making many modifications in the 

field with ease. Minimum parts requirements facilitate delivery 

from local stock. 

1.A third overload relay can be added to any Allis-Chalmers 
enclosure in the field, by use of just two screws. 

2. Start-stop buttons and selector switch kits are “plug-in” mounted. 

3. Only one pilot light kit is needed for any size starter, any 
standard voltage. 

e Auxiliary contacts fit any size starter, 0 through 4. 


Accessibility — Wide-open design permits fast installation, modi- 
fication, inspection and maintenance. 


Unsurpassed Mechanical and Electrical Life — Millions of “life 
test” operations attest to the functional quality in every detail — 
assure the ultimate in dependable performance and sure protection 
for personnel, motors and machines. 


A complete line of low voltage control (Size 0 through 8) and 
high voltage control in all NEMA enclosures, plus engineered 
control systems. Your A-C distributor or representative will give 
you all the details. Or write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 
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ALLIS-CHALMERS 
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Compute Labor Needs for Carpentry 


The information in this and several factors makes it possible to apply 
succeeding Cost Files is from a hand- local wage rates to these tasks. Mr. 
book for training engineers in main- Clark is an officer of the American 
tenance cost estimating. Use of labor Association of Cost Engineers. 


Rough Carpentry Labor 


Type of Work 
Rough flooring, straight 
Stud walls, exterior Rough flooring, diagonal 


Stud walls, interior Roof sheathing 
i Wall sheathing, straight 


Wall sheathing, diagonal....... 
Corner boards 
Fascia board 


Finish Carpentry Labor 


Doors Finish hardware 
Frames (2'8” x6’8” to 3'0” x Locksets 
7'0") 
Trim (two sides) 
Doors (no locksets) 


Wood sash 
Frames (to 5’ 6’) 
Sash (to 5’ x6’) 
Trim (to 5’ 6’) 


Wall and Ceiling Finish Labor 


Plaster board* Plaster (3-step operation) 
Large rooms (>300 sq. ft.)... 80 sq. ft./hr. Lath; perforated gypsum on 
Small rooms ( <300 sq. ft.).... 50 


B-5 
be 
|. 

ea 

| 
| 
7 
3 


U 
2 
a 
U 
8 
E 
o 
U 
E 


12 sq. yd./hr. 


Taping. (Prior to painting or 30 lin. ft. /hr. 


texturing, conceal joints and Plastering 

nailheads; apply a 2 in. wide Scratch coat 16 sq. yd. /hr. 
tape over joints and putty the iB 

nails, Experienced taper.).... 80 1 


No. 16 


Acoustic Tile (These factors for ordinary 
Nailing attachment 25 sq. ft. /hr. workmanship; if all corners must 
Adhesive attachment 20 ; be plumb and waves held to 

1/16 in. maximum, add 30% to 


*Unless openings exceed 20% cf total area, lump corner reinforcing and plaster- 
them in gross area. ing.) 


Let Us Hear From You 
Send your cost data, preferably in tabular or graphical form and with a 
minimum of text, to CE Cost File Editor, Chemical Engineering, 330 W. 
42nd St., New York 36, N. Y. Any legible form is acceptable. We will 
pay regular department space rates for all the material published in Cost File. 
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805 reasons 


a Foster Wheeler plant fits 


your requirements best 


Wouldn’t you like to find your new plant running on its 
scheduled completion date, meeting all specifications, 
and at a cost within the construction budget? The 
process industries have come to expect results like these 
when dealing with Foster Wheeler. 

Would you like to see your own process plants handled 
by designers, engineers and construction men who have 
successfully put 75 different processes into efficient com- 
mercial operation? 

And, if you have decided to pioneer a new process, 
wouldn’t you like to have the advantage of Foster 
Wheeler’s long experience with basic processing methods, 
such as fluidized solids, effluent refrigeration, simplified 
sulfonation, and efficient heat balancing in chemical 
operations, etc. This unique experience—plus procure- 
ment knowledge gained in construction of some 805 large 


petroleum processing 
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alli. chemical processing 


and small plants throughout the world, and specialized 
equipment know-how available through FW’s own equip- 
ment division—works for you when you use FW design, 
engineering and construction services. 

Get specific information by discussing your process. 
needs and plant requirements with Foster Wheeler Cor- 
poration, 666 Fifth Avenue, New York 19, N.Y.—or 
write for a copy of the new fully-illustrated booklet 
describing FW’s services. 


Heat Engineered products, plants and processes... for the 
world’s industrial progress. 


FOSTER WHEELER 


NEW YORK LONDON PARIS ST. CATHARINES, ONT. 


ly specialized installations 
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To vessel (n) 
ond delivery 


From vessel 
(2 (n-1) 


15 


- —> 
Delivery 
if desired 


Losses 


9 


--> 
Delivery 
if desired 


Hi3 


=H7+H- 
H7=H-Losses ——» 


High delivery 
pressure range, 
P, +H to Pp +H 


Pressure switches; 
pump on at P,, off 
at Po 


Low delivery 
pressure 
range, 

P, to Po 


Water 
supply 


How to Boost Available Pumping Head 


For applications where batch pumping is acceptable, you can pump 
to a higher head—without a new pump—by pumping in stages. 


% Winner of the August Contest by 


John Boresta, Engineer,West Englewood, N. J. 


Here’s an idea that will enable 
you to boost the head you can get 
from a centrifugal pump, pro- 
vided you are willing to sacrifice 
capacity and continuity. What it 
amounts to is that you do your 
pumping in two or more stages at 
increasingly higher heads, com- 
pleting each stage before the 
next can be started. Since the 
delivery from the system is taken 
only from the last stage, then the 
total capacity that can be de- 
livered during a period of time 
varies inversely with the number 
of stages, while the delivery be- 
comes a batch rather than a con- 
tinuous proposition. 
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For certain purposes where a 
higher head is needed, the re- 
duced capacity and intermittent 
delivery will not be disadvan- 
tageous. For example, I have 
used the system to get higher 
pressure that I needed for wash- 
ing filters. 

The easiest way to visualize 
what goes on is with the aid of 
Fig. 1. Consider that the pump 
draws from a reservoir at 1 and 
discharges to an elevated vessel 
at 7, high enough to utilize the 
available head of the pump at a 
suitable capacity. In this case 
the circuit is 1, 2, 3, 4, 5, 6 and 
7. If desired, the liquid could be 
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delivered at the level of 9, valv 
10 being closed. : 
Now, suppose that we want to 
raise the liquid to a still higher 
level than that of vessel 7. In- 
stead of taking suction from the 
reservoir 1, we can take suction 
from vessel 7 (check valve 2 be- 
ing closed): and so add the head 
available from the pump to the 
head already available from the 
suction level in vessel 7. In this 
way the liquid can be pumped 
from vessel 7 to vessel 13. Simi- 
larly, in n stages, it is possible 
to pump to vessel n, at a total 
height of H, above reservoir 1. 
The catch in all this, of course, 


—— 
q 
| 
>< 16 
N ps-| 
= 
>< 10 Xk 
> 
Fig. 1 Fig. 2 


Louisville Dryer—10 feet in diameter, 
10 stories long! 


Turn a ten story building on its side, and there’d 
be room to spare on either end of this huge 
pit lathe at Sharon, Pennsylvania where this 
10’ x 110’ Louisville Dryer was fabricated. 
This lathe is used for machining the reinfore- 
ing bands onto which are mounted the forged 
steel tires. This careful workmanship assures 
concentricity of the completed dryer shell—a 


primary factor in efficient seal operation. 

Every Louisville Dryer is especially designed, 
manufactured, assembled and installed for its 
specific task. 

If you have a problem involving process equip- 
ment, call or write our equipment specialist in 
your area. Here, as in so many fields, you’ll find 
IT PAYS TO PLAN WITH GENERAL AMERICAN. 


EQUIPMEN 
DIVISION 


Louisville Dryers 
CORPORATION 


Process Equipment Division 


GENERAL AMERICAN TRANSPORTATION l 
185 South LaSalle Street, Chicago 3, Illinois 
Offices in Principal Cities 


In Canada: Canadian Locomotive Co., Lid., Kingston, Ontario wast 
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DESIGN NOTEBOOK .. . 


is that there are pumping losses 
in each stage and these losses are 
cumulative. Consequently, the 
height that can be added with 
each succeeding step becomes 
less so that after a few stages it 
would not be worth while to at- 
tempt to go farther. If the pump- 
ing head available at reasonable 
delivery is H, then the total head 
available from a multistage sys- 
tem such as this will be nH, less 
the sum of all the friction losses 
in each of the stages. 

Before attempting this system, 
be sure to check whether the 
pump and piping can support the 
added pressure. 

The first time I used this 
method was to increase the pres- 
sure from a hydro-pneumatic ac- 
cumulator as shown in Fig. 2. I 
badly needed the higher pressure 
for washing some filters but had 
neither time nor money to get a 
second pump. So, I added the 
dotted bypass BG and a few 
manual gate valves to get the de- 
sired higher pressure. 

Here’s how the system worked. 
Water was introduced into the 
accumulator via the circuit A, 
B, C, D, E and F, valves H, J 
and K being closed. This com- 
pressed the air in the accumu- 
lator from P, to P, Pressure 
switches set for P, and P, were 
used to start and stop the pump. 
When the pressure reached P, we 
opened valves J and K and closed 
valves H and E. Now, the pump 
was started manually, taking 
suction at pressure P, from tank 
F and boosting the delivery to 
a range of pressures from H + 


P, to H + P,. On reaching the 
lower delivery pressure, the 
valves were returned to the orig- 


Gas-woter 


separator 
Process 


system - 


.«-Woter return | 
| | Orifice 


Gas return 


Teflon 
rotary 


pump 


inal arrangement and the ac- 
cumulator again pumped up to 
pressure P,. 


Plastic Pump Handles Gases 


Merton Allen 


Chemical Engineer, General Electric Co., Schenectady, N. Y. 


In one of our laboratory ex- 


_ periments we needed to circulate 


corrosive hydrogen iodide gas 
through a series of glass vessels. 
The system operated at or near 
atmospheric pressure and the 
total pressure drop was only a 
few inches of water. 

Teflon was indicated as the de- 
sired construction material for 


NEXT ISSUE: Watch for September Contest Winner 


% How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Process Design Notebook. 
Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
fourth following issue. 
$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 
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How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but iilustrated if pos- 
sible. Acceptable nonwinning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Process Design 
Notebooks, Chemical Engineering, 
330 W. 42 St., New York 36, N. Y. 
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the pump but we were unable to 
locate a vendor of a suitable de- 
sign. In fact, we found very few 
pumps of any material designed 
to handle gases at only a few 
inches of water pressure drop. It 
was out of the question to use a 
centrifugal blower or fan since 
a positive seal across the pump 
was necessary. 

The upshot of it was that we 
built the Teflon rotary vane 
pump illustrated in the view 
above. The diagram shows how 
it was hooked up with a water 
reservoir and separator so that 
a small trickle of water, which 
soon became saturated with HI 
gas, could be used to lubricate 
the pump parts. The pump itself 
was kept cool with an external 
water spray. The water flow to 
the pump was regulated by an 
orifice in the water return line. 

All pump parts in contact with 
the gas were Teflon, the Monel 
shaft being isolated from the 
gas by the tight fit of the rotor 
in the pump housing. The pump 
subsequently worked well in 
other applications on corrosive 
liquids and gases. 
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IT’S THE ADVANCED 
ENGINEERING 
THAT MAKES THE 
BIG DIFFERENCE 
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FOOD and kindred products including 
meat, dairy, fruit, vegetable, fish, 
bakery, confectionery, cooking fats, 
extracts, food preparations, etc. 


TOBACCO end-products. 

TEXTILE dyes, finishes and coatings. 
LUMBER & WOOD coatings. 

PAPER coatings and glazes. 
PRINTING inks. 


CHEMICALS and kindred products 
including organic and inorganic 
chemicals, drugs, medicines, 
pharmaceuticals, cosmetics, cleaning 
and polishing preparations, waxes, 
fertilizers and insecticides, etc. 


PAINTS, VARNISHES, LACQUERS, 
ENAMELS and similar coatings. 


PETROLEUM products including greases, 
oils, roofing materials, fuels, etc. 


LEATHER dyes, special polishes, etc. 
STONE, CLAY and GLASS Products. 


CERAMIC slips, body materials 
and glazes. 


METAL core washes, mold coatings and 
special protective coatings. 


MISCELLANEOUS including pencils, 
crayons, carbon paper coatings, cork 
products, matches, etc. 


RESEARCH LABORATORIES and 
similar services. 


MOREHOUSE-COWLES, INC. 


1150 San Fernando Road 
Los Angeles 65, California 


Representatives in principal cities 
Convenient lease and time payment plans 
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PRACTICE. 


Enter a New Breed: Personnel Engineer 


Managing the intricate personnel problems that surround 


engineering manpower may itself call for engineering skill. 


Here’s an authoritative profile of our newest discipline. 


R. J. Obrochta, Personnel Engineer, Convair (San Diego), Div. of General Dynamics Corp. 


Along with little green men 
from Mars, flying saucers and 
spaceships, our technological 
era has nurtured another new 
phenomenon: the personnel en- 
gineer. 
>» What’s That?—Briefly, a per- 
sonnel engineer is one who 


“recruits, screens and places 
engineers and technical person- 
nel,” and may also be responsi- 
ble for other duties. 

At first glance this might not 
seem to be too exciting, but 
neither would the job of a 
mountain climber if you de- 


scribe it as “one who climbs 
mountains,” or that of a physi- 
cian as “one who makes sick 
people well,” and so on. 
Challenge, excitement and op- 
portunity are all part of these 
jobs and the same applies to the 
work of personnel engineering. 
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Keys to better catalysis 
. NORTON Ceramic Catalyst Carriers 


In modern chemical and petrochemical 
process reactions, very often the choice of 
proper catalyst carriers is as critical a fac- 
tor as selection of the catalysts them- 
selves. And time and again, NORTON 
Ceramic Catalyst Carriers have proved 
the best choice both for efficiency and 
economy. 

It’s more than just a question of a qual- 
ity product. There’s a personal equation 
involved — the Norton Man. He brings 
to chemical engineers the benefits of 
NORTON CoMPANY’S years of experience in 
the chemical and petrochemical fields as 
well as the end products of its advanced 
manufacturing and quality control 
methods. He understands the problems 
involved. And, backed by NORTON 
CoMPANY’S extensive research and engi- 
neering facilities, he’s well qualified to 
help in their solution. 

Whatever the feedstock or thermal 


conditions involved .. . whether reaction 
is in the gaseous or liquid phase... 
whether the carrier is to be coated or im- 
pregnated with the active agent, he’s 
ready to suggest the specific NORTON 
product that will do the job best. He also 
knows that every NORTON Carrier gives 
chemical processors the assurance of high- 
est uniformity. From lot to lot — in any 
quantity — size, weight, porosity, pore 
diameter and purity are held to close tol- 
erances that assure precise duplication of 
results. 

Take advantage of the service the 
Norton Man represents. Let him help you 
to meet catalyst carrier specifications 
exactly. It’s the simple practical way to 
insure maximum catalyst activity and life 

. . to keep catalyst costs low... to get 
optimum yield from your process. Write 
NorTON Company, Refractories Division, 
510 New Bond Street, Worcester 6, Mass. 


WIDE RANGE OF TYPES AS FOLLOWS 


Shapes Materials 

Spheres Alumina 

Rings Silicon Carbide 

Pellets Fused Magnesia 

Granules Zirconia 

Powders Silica, Zircon 
Magnesia — alumina 
Spinel, etc. 


Porosity — from 10% to 50% 


Surface Area — from less than 
1 to 70 m2/gram* 


NORTON 


REFRACTORIES 
Engineered... R ... Prescribed 


Making better products «..to make your products better 
NORTON PRODUCTS Abrasives » Grinding Wheels » Grinding Machines » Refractories » Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives * Sharpening Stones + Pressure-Sensitive Tapes 
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YOU & YOUR JOB. . . 


A. Technical recruiting coordinator. 
Technical personnel recruiter. 
Personnel representative. 
Employment supervisor. 
Personnel manager. 


neering? 


personnel engineering? 


$13,000. 


How Ten Companies Define Personnel Engineering* 


Q. What job titles are included in your personnel engineering program? 


Q. What are the educational requirements for a career in personnel engi- 


. Of the companies responding, 50% prefer an engineering degree (but 
it's not mandatory) supplemented by such courses as: psychology; 
industrial management; business administration; sales. 


Q. What personality traits do you consider to be important for success in 


. “Maturity. Some experience in dealing with technical people, either 
as a result of technical degree or experience.” 
“Must have ability and personality to (get) . . . the student or prospect 
to open up and commit himself as to his abilities and desires.” 
“Ability to grasp engineering concepts and organizational structure.” 


. What annual salaries do you pay to your personnel engineers? 
. Less than five years of experience: $6,600 to $10,000. 
More than five years but less than ten years of experience: $8,100 to 


More than ten years of experience: $9,540 and up. 


* Companies contacted: 25; companies responding: 10 


Where do you find personnel 
engineers? You won’t even find 
the title listed in the “Diction- 
ary of Occupational Titles,” the 
U.S. Dept. of Labor’s official 
publication for classifying and 
defining jobs. The job is too 
new; and furthermore, the per- 
sonnel engineer is known by as 
many different titles as there 
are companies. 
> Qualifications Needed — Per- 
sonnel engineering appeals to 
the engineer who has a flair for 
meeting and working with peo- 
ple rather than things. 

A “straight” engineer just 
does not fit in this job. It calls 
for an adaptable personality; 
one which is flexible and able to 
play many roles. Lon Chaney, 
for instance, the man of a thou- 
sand faces—if more of them 
were laughing instead of leer- 
ing—would probably have been 
able to play the roles demanded 
of the personnel engineer. 

On the one hand, he must be 
warm and friendly, outgoing, 
able to establish rapport with 
others and to draw out engi- 
neers so they will talk about 
themselves. On the other hand, 
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he must be critical, probing and 
objective so he can evaluate an 
engineer’s qualifications in the 
proper perspective. 

As if this isn’t enough, he 
then has to be persuasive to 
“soft sell” the engineer on the 
company he represents. 
Three Settings—The person- 
nel engineer plays his roles in 
three major settings: 

¢The home office. Here he 
plays the role of personnel or 
employment manager. 

¢Out of town in the hotel 
suite. Here he is a field person- 
nel representative. 

eOn the college campus. 
Here he is the college recruiter 
and good-will ambassador. 

At the home office, the person- 
nel engineer performs his usual 
employment functions of inter- 
viewing and placing qualified 
applicants. In addition, the 
“other duties” part of his job 
becomes rather important. He’s 
responsible for employee coun- 
seling, supervisor-engineer in- 
terrelations, wage and salary 
problems, personnel research, 
and community and general 
public relations. 
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Oftentimes employees. with 
on-the-job problems come to 
him for direction and to get a 
point of view. Even though em- 
ployees are encouraged to go to 
their immediate supervisors 
with their questions, there are 
times when the employee finds 
this to be unfeasible and so he 
seeks out a neutral party. 

The personnel engineer may 
assist in reflecting and clarify- 
ing negative feelings of the 
employee; corroborating infor- 
mation relative to company 
activities, reorganizations, or 
what-have-you that affect job 
security. He has to be versed in 
counseling techniques, as occa- 
sions like this do arise especially 
if the personnel engineer and his 
group have the word-of-mouth 
reputation and confidence of 
the engineering department. 
> An Objective Listener— 
Sometimes a supervisor and a 
technical man come to the per- 
sonnel engineer to talk about a 
situation that they cannot re- 
solve. The personnel engineer 
can be extremely objective in 
cases like this. 

He has no ax to grind, so his 
decisions are relatively unbi- 
ased. 

The supervisor-engineer rela- 
tionship problem might simply 
involve an interpretation of 
company policy, or it might in- 
volve personality differences. 
This calls for an arbitrator who 
can offer a_ straightforward 
opinion. 

Wage and salary responsibil- 
ities are sometimes assigned di- 
rectly or indirectly to the per- 
sonnel engineer. Obviously, 
these duties would vary with 
the individual and the organ- 
ization. 

Each job offer made to an ap- 
plicant can be determined ini- 
tially by the interviewing per- 
sonnel engineer, subject to 
approval by the wage and sal- 
ary department. Depending on 
the company, merit increases 
and reviews might be a direct 
responsibility of the personnel 
engineer. If it is, he must re- 
view the progress of each engi- 
neer with his respective super- 
visor to determine the amount 
of increase to be granted, if 
any. 

Similarly, with reclassifying 
employees into other jobs, the 
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For that extra margin of Safety... 


Specify Blaw-Knox Electroforged 
Steel Grating and Treads 


Men working around cars on a trestle must have 
sure footing in any weather. Blaw-Knox Electro- 
forged Steel Grating with its non-slip twisted cross- 
bar provides a walking surface that is safe and clean. 
Snow does not pile up and freeze, and rain cannot 
form puddles. Spillover from cars falls through, 
making frequent cleaning unnecessary. 

Electroforging also insures structural strength. 
Bearing bars are not weakened by slotting in fabri- 
cation. Rigid one-piece construction has no bolts or 
rivets to work loose under strain. 

One-piece construction cuts easily to fit neatly 
around pipes and beams. No alteration of existing 
structures is required. 

For information on how to specify the Blaw-Knox 
Electroforged Steel Grating best suited to your 
needs, write for your copy of Bulletin 2527-R. 


BLAW-KNOX COMPANY 


Blaw-Knox Equipment Division 
Dept. C, Pittsburgh 38, Pa. 
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YOU & YOUR JOB... 


personnel engineer is instru- 
mental in effecting such a 
change. As mentioned before, 
the wage and salary function 
varies greatly from one com- 


pany to the next. So it’s diffi- 
cult to give a flat statement on 
this responsibility. 

Personnel research projects 
could range from causes of la- 
bor turnover to what’s the best 
way to recruit engineers and 


scientists. Analysis of labor 
turnover includes the examina- 
tion of exit interview reports to 
determine employees’ reasons 
for leaving; comparing turn- 
over figures for the current 
period with the curves for the 
corresponding period last year; 
or a hundred other possible ap- 
proaches. 

A number of diverse activi- 
ties come under the heading of 
public and community relations. 
Community relations could 
mean a bright-eyed youngster 
who walks into the office and 
asks to be told “all about engi- 
neering”; or a phone call from 
one of the local schools asking 
for your participation in a 
career-day forum. 

Public relations may come in 
the form of letters such as, 
“Dear Sir: Here is my design of 
a spaceship .. .”; or working 
through your own public rela- 
tions department to arrange 
speakers for meetings, sending 
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product models for specific tech- 
nical events; etc. 

> An Engineering Job—The 
“engineering” part of the job 
is always present. And espe- 
cially so in performing liaison 
between the engineering depart- 
ment and engineering person- 
nel. 

Here the personnel engineer 
must keep in close contact with 
the engineering groups for 
which he has personnel respon- 
sibility. He must meet with en- 
gineering supervisors and proj- 
ect engineers to keep close tab 
on the type of work being done 
and any critical manpower 
needs. 

This might involve a visit to 
the laboratory, getting briefed 
on a new facility or new equip- 
ment, discussing technical 
problems, or, perhaps, getting a 
peek at things to come. 

This liaison and gathering of 
information provides the per- 
sonnel engineer with a cin- 
eramic view of technical 
activity which few other engi- 
neering positions have to offer. 
He gets behind the “technical 
curtain” of many engineering 
groups. 
> Recruiting Is No Snap—Re- 
cruiting trips have a peculiar 
pattern all their own. If your 
home office is in the West, you 
do your recruiting in the East 
and vice versa. 
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Also, recruiting trips serve a 
purpose not too unlike that 
served by rest camps during a 
war. It gives the recruiter the 
opportunity to get away from 
the home office. Recruiting is 
no snap by any means, but it 
does offer a change of scenery 
which is good. And meeting 
new people with new stories is 
stimulating. 

A hotel suite is ordinarily the 
personnel engineer’s home away 
from home. It’s here that he 
sets up his field office, makes all 
of his contacts and does all of 
his interviewing. 

An advertisement placed in 
the local newspaper invites 
qualified applicants to tele- 
phone. If the caller sounds as 
if he might fit, an interview is 
arranged. But sometimes the 
only resemblance between the 
caller and the applicant who 
walks into the hotel suite is the 
person’s name. 

It’s true that the applicant 
does have the 15 years’ experi- 
ence he claimed on the phone, 
but that was eight years ago. 
Since that time he’s been sell- 
ing real estate, used cars and 
running his aunt’s” grocery 
store. 

Once in a while, a harassed 
mother-in-law may call to in- 
quire about a job for her unem- 
ployed son-in-law. Admittedly 
these two cited cases are un- 
usual, but they’re the things 
that add a little flavor to the 
recruiting diet. 

Ordinarily, the personnel en- 
gineer is engaged in sharp in- 
tellectual exercise with edu- 
cated technical men who are 
being interviewed for job place- 
ment. He must be able to under- 
stand and exchange’ verbai 
communications with them, con- 
stantly adjusting his mental 
sights to get a clear picture of 
the person he is interviewing. 
He has to cover and evaluate 
the applicant’s experience, edu- 
cation, social adjustment and 
personality —all within about 
an hour’s time. 

Just as Reader’s Digest con- 
denses stories, the personnel 
engineer condenses the evalua- 
tion interview, being skilled 
enough to pass over nonessen- 
tials and to draw out important 
facts. He must have a good 
idea of the kind of manpower 


TE 

y 

| 


A new alcohol with 
great reactivity 


Do you havea five-carbon alcohol prob- 
lem? If so, you may find your solution 
in CARBIDE’s highly reactive mixed iso- 
mer, primary amy] alcohol. 


CARBIDE’s primary amyl alcohol 
consists of approximately 60% pen- 
tanol-1, 35% 2-methyl butanol-1 and 
5% 3-methyl butanol-1. There are no 
lower molecular weight molecules, no 
residual chlorine, and no secondary or 
tertiary alcohols. That’s why it is so 
ideal where lower volatility, greater 
reactivity, and increased efficiency are 
needed. 


Primary amyl alcohol is useful as 
an intermediate for ore flotation re- 
agents, plasticizers, di-ester-type lubri- 
cants, fuel and lube oil additives, resin 
catalysts, vinyl stabilizers, corrosion 
inhibitors, and surface-active agents. 
It can be the reaction solvent in prep- 
aration of penicillin salts, and a wash 
in their purification. This mixed iso- 
mer also is used as a coupler and latent 
solvent for nitrocellulose lacquers. 

In contrast to secondary alcohols, 
primary amyl alcohol reacts readily 
with carbon disulfide and sodium or 
potassium hydroxide to form primary 
amyl xanthate . .. a powerful collector 
for concentrating sulfide minerals con- 
taining lead, nickel, zinc, iron, and 
copper. 

Primary amy] nitrate prepared from 
primary amyl alcohol is an effective 
cetane improver for low cetane num- 
ber distillates used as diesel fuels. It 


can be used to make zinc dialkyl dithio- 
phosphates that provide corrosion re- 
sistance and antioxidant qualities for 
crankcase oils and transmission fluids. 
In heating oils, as little as 0.10 per 
cent primary amyl alcohol reduces 
burner maintenance by controlling 
sludge formation. 


Ester-type plasticizers for vinyl chloride res- 
ins can be prepared with primary amyl alco- 
hol. It can also be used to produce diamyl 
phthalate or, with higher molecular weight 
alcohols, to prepare mixed alcohol phthalate 
plasticizers. 


The potential uses of primary amyl 
alcohol are many. For example—it de- 
serves study for use in preparing esters 
of 2,4-D and 2,4,5-T herbicides, and 
as a spreading agent for oil-emulsion 
insecticides. Oil-soluble primary amyl 
phosphates and phosphites derived 
from primary amy] alcohol should be 


PROPERTIES... 

Acidity, as Acetic Acid, wt. % 
Carbonyl, as C; aldehyde, wt. % 
Water, wt. % , 


Boiling Point, °C. 
760 mm. Hg 


Viscosity, cps. 


Purity, as Primary Amyl Alcohol, wt. % 


Apparent Specific Gravity, 20/20°C 


Solubility in Water at 20°C., wt. % 


Solubility of Water in at 20°C., wt. % 
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evaluated as catalysts in resin manu- 
facture. Amines prepared from pri- 
mary amyl alcohol are corrosion in- 
hibitors, rubbers, agricultural chemi- 
cals, and surface-active agents. And, 
various esters of primary amyl alcohol 
lend themselves to use in perfumes 
and flavors. 

CaRBIDE’s primary amyl alcohol is 
immediately available in tank cars or 
trucks, and in 55-gallon drums (car- 
load or LCL lots). For more informa- 
tion, check the coupon for Technical 
Information Bulletin F-8517C. 


Tear out this coupon. Check the boxes on 
which you’d like more information, and mail 
to Dept. HE, Union Carbide Chemicals Com- 
pany, 30 East 42nd Street, New York 17,N. Y. 


O Primary amyl alcohol. F-8517C 


0 1959 Physical Properties of Synthetic Or- 
ganic Chemicals —a comprehensive descrip- 
tion of the properties and applications of 
more than 400 CarsBipE chemicals. 


Name 


Position 


Company 


Street 


City 


And remember, there is a CARBIDE 
sales office near you where you can 
obtain the services of a CARBIDE Tech- 
nical Representative. His wide indus- 
try experience is backed both by ex- 
tensive chemical training and by Tech- 
nical Specialists. 


“Union Carbide” is a registered trade-mark 
of Union Carbide Corporation. 
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YOU & YOUR JOB... 


being sought and must be able 
to recognize experience in other 
fields or industries that might 
be transferable to the openings 
he has to fill. 

> Critical Evaluation — Just as 
important as evaluating 
whether or not the applicant has 
what the job demands, the per- 
sonnel engineer must listen and 
determine whether or not the 
job has what the applicant is 
looking for. 

Often the applicant assumes 
that the interviewer is in a 
much better position to judge 
if the job and applicant fit or 
misfit. He relies heavily on the 
personnel engineer’s view of 
the situation. This is an impor- 
tant responsibility since the 
personnel engineer instru- 
mental in inducing people to 
change their lives. 

In the laboratory an engineer 
can experiment and experiment 


until he finds a solution to a> 


particular problem. You are not 
allowed this luxury when you 
deal with people. 

At the other end of the line, 
the engineering supervisor is 
going to “go” or “no go” on an 
applicant depending on what 
the interview report recom- 
mends. Companies do differ on 
this arrangement, but many 
times the applicant is offered a 
job, or passed by, based on the 
one interview he had with a per- 
sonnel engineer. 
> A Rewarding Job—The efforts 
of the personnel engineer are 
rewarded different little 
ways: 

eGetting an “accept” no- 
tice telling him that one of his 
better applicants has accepted 
the job. 

¢Being told by a technical 
supervisor that the last chem- 
ical engineer he hired turned 
out to be a gem. 

¢Looking up an applicant 
who has already started on the 
job and saying hello. 

In a sense this is engineering 
creativity because the person- 
nel engineer has seen his action 
develop from just so many 
words during the _ interview, 
through translation into phrases 
on applications and correspond- 
ence, to the reality of the man 
stepping into the job. 

Young-at-Heart — The 
college campus is the third en- 
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vironment in which the person- 
nel engineer does his work. 

Regardless of chronological 
age, he must be young-at-heart 
psychologically to understand 
and gain the acceptance of new 
graduates. He should try to 
share the excitement that the 
graduate is experiencing in an- 
ticipation of that “first big job” 
and recognize how important 
the interview becomes to the 
applicant. 

Ordinarily the personnel en- 
gineer makes contacts 
through the college placement 
bureau; and he is usually al- 
lowed a 30-min. interview with 
each candidate. This is not very 
much time to establish rapport, 
appraise the graduate and then 
tell him something about the 
company. 

With parameters such as 
these, the personnel engineer 
has to have his interview ap- 
proach honed razor-sharp or 
else it will be sluggish, ram- 
bling and unproductive. The 
tempo is fast and no sooner 
does one new graduate leave the 
interview booth before another 
eager one arrives. 

It’s a repeat performance 
every half hour. The personnel 
engineer must sometimes have 
the courage of Daniel stepping 
into the lion’s den to generate 
the same enthusiasm and inter- 
est for his last interview of the 
day as he did for his first. 
> Faculty Contacts Too—The 
personnel engineer’s contacts 
on the campus aren’t all con- 
fined to students. Ordinarily he 
has lunch with engineering and 
science faculty members. Dis- 
cussions center 
professors appraisals of the 
particular candidates the per- 
sonnel engineer has interviewed 
and also on the engineering 
programs of the employer. 

Surprisingly, most faculty 
members have a splendid grape- 
vine on your company, what it 
is doing and the technical prob- 
lems it faces.This is where it 
pays off for the personnel en- 
gineer to be well informed about 
what’s happening in his own 
engineering department. 

Competition on the campus is 
getting worse. Only those who 
sincerely enjoy their work as 
personnel engineers can do a 
commendable job without com- 
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pletely draining themselves of 
all energy. 

>Some Fringe Benefits—The 
campus visit does offer some 
fringe benefits to the personnel 
engineer, however. 

The halls of ivy, the atmos- 
phere of knowledge, the young 
adventurous intellects, students’ 
faces showing freedom from 
life’s cares, or complete dejec- 
tion at not being asked to go 
for a Coke; all this is an adven- 
ture in living which escapes 
dollar measure. You may also 
attend a football game or hear a 
violin concert. 
> Companies Differ—This is the 
job as seen through the eyes of 
one who is now employed as a 
personnel engineer. 

There are not as many jobs 
open in personnel engineering 
as there are in other branches 
of engineering. In fact, there 
are probably 50 applicants for 
every job open. Furthermore, 
employers are still unsettled as 
to what qualifications they want 
in a personnel engineer. 

One thing is certain, however, 
it takes an unusual engineer 
to be successful in this unusual 
work. This calls for no ordinary 
cat, but a new breed: The Per- 
sonnel Engineer. 


R. J. OBprocuHTA, 33, has been per- 
sonnel engineer at Convair (San 
Diego), a division of General Dy- 
namics Corp. for three years. He 
is a graduate of Loyola University 
(Chicago) and holds the M.S. de- 
gree in industrial-clinical psychol- 
ogy. He is an evening instructor 
at San Diego Junior College where 
he teaches “Psychology for Super- 
visors.” A certified psychologist in 
the State of California, Obrochta is 
a member of the American Psycho- 
logical Assn. and the Human En- 
gineering Society of San Diego. At 
home he personnel engineers his 
wife and six children: three boys 
and three girls. 
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~ oe § = Above — “Buffalo” Single Suction Full Ball Bearing Pumps, stainless 
«abe steel construction, handling sodium chlorate. 


ORROSION— 
ONTAMINATION 
ONTROLLED WITH “BUFFALO” PUMPS 


At left — “Buffalo” Single Suction Pumps of stainless steel construc- 
tion handling hydrogen peroxide bleach. 


Using a wide range of materials of construction ,“ Buffalo” 
offers a line of pumps capable of handling your toughest 
liquid moving job. You can order a “Buffalo” pump 
made of Hastelloy B or C, nickel, bronze, lead, stain- 
less, in fact just about any material that can be cast 
and machined. 


Properly applied, these pumps can cut your liquid mov- 


ing costs, reduce down-time due to pump failure and 
improve quality control where contamination may be 
a factor. 


For your tough liquid moving jobs, phone or write your 
“Buffalo” Engineering Representative or write direct. 
Tell us the liquid you want to pump and we will be pleased 
to suggest the best material of construction for the job. 


BUFFALO PUMPS omision oF surrato Force co. 


Canada Pumps Ltd., Kitchener, Ont. 
PUMP 
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501 Broadway Buffalo, N.Y. 


Sales Representatives in all Principal Cities “ 
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PRACTICE. 


OPERATION &M MAINTENANCE sores noe 


Self-Service Stores—Boon or Bane? 


Whether or not to allow free access to 


low-cost stores items is a point of major contention. Here’s 


a round-up on current industry practice and thinking. 


American industry, in 1957, 
spent a staggering $14 billion 
on maintenance. Quite a 
healthy expense. 

In your own plant, mainte- 
nance might run as high as 
25% of total direct manufactur- 
ing costs. And in this sizable 
chunk, 60-70% of the total 
maintenance bill might be made 
up of labor and overhead. 

With this sort of breakdown 
of maintenance costs, it isn’t 
any wonder you should check 
every facet of cost reduction. 

There are numerous places to 
start but you don’t have to look 
very far in your own plant to 
notice the daily troop of high- 
priced craftsmen to and from 
the storehouse. And then, to 
boot, the long wait for service. 
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Very simply, the manpower 
costs involved in materials de- 
livery, location, identification, 
and attendant overhead, are 
phenomenal. One sure way to 
tackle this problem is to in- 
augurate a materials control 
program. 

Most of this was treated in a 
recent article (Chem. Eng., Jan. 
12, 1959, p. 148) but the store- 
house problem, that ties in very 
closely, hasn’t been touched: 
What to do about the great num- 
ber of storekeepers and their 
load of paper work. 
> Open Stores Solve a Problem 
—One way of getting at your 
storekeeper and _ bookkeeping 
problems is just to do away with 
them. Let the craftsmen help 
themselves to necessary mainte- 
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nance supplies. Naturally, this 
isn’t practical for all supply 
items. 

However, when the Chem- 
strand plant in Decatur, Ala. 
analyzed requisitions for indi- 
vidual orders on the plant store- 
room, they found, over a meas- 
ured period of time, the largest 
number of items ordered were 
worth less than $1 each. 

They decided to eliminate 
stores orders for these low- 
value, high-turnover items. In- 
cluded in this under $1.00 cate- 
gory are nuts, bolts, washers, 
rags, etc. These items are out 
where everyone can help him- 
self, no requisitions needed. 

Chemstrand is convinced this 
practice doesn’t result in any 
greater consumption of materi- 


FOR SPIN TOP”. 
ENCLOSURES 


FOR 

HAZARDOUS LOCATIONS 

... you now can order Square D 
Spin Topenclosed starters com- 
pletely wired and mounted on 
racks built to your specifica- 
tions. Or, working through our 
field organization, we'll help 
you or your engineers design 
the rack. Either way, all the 
wiring and assembly work is 
done at the factory. Rack frame- 
work can be either bolted and 
hot-dipped galvanized or weld- 


INSTALLING your Spin Top rack 
on the job is a breeze. Just bring in 
the feeder connections to the bus 
bars, and make the outgoing power 
connections from starters to motors. 
It's as simple as that! Square D’s 
exclusive “slide and hook” mount- 
ing arrangement greatly simplifies 
starter inspection and maintenance. 

Spin Top enclosures are available 
in four sizes to include circuit break- 
ers, across-the-line starters and com- 
bination starters, Size O through 5, 
reversing, non-reversing, and two- 
speed versions. They’re built for 
Class I, Group C and D; and Class 
II, Group E, F, and G service. 


Write for details. Square D Company, 4041 North Richards Street, Milwaukee 12, Wisconsin 


EC&M neavy inoustry ELECTRICAL EQUIPMENT...NOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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OPERATION & MAINTENANCE .. . 


als and, of course, saves a lot 
of bookkeeping. 

Manpower Cut 50%—In a 
similar development, the Air 
Force’s Arnold Engineering De- 
velopment Center (Tullahoma, 
Tenn.) keeps a series of store- 
rooms that look more like a five- 
and-ten-cent store’s hardware 
section than a maintenance 
storehouse. These are their 
self-service centers for high- 
turnover items. 

This system, the Air Force 
claims, saves $105,000/yr. in 
man-hours alone. 

As in all open stores systems, 
the key is the worker himself. 
He takes what he needs and then 
makes out a slip telling what he 
took. 

Included in the Air Force 
system are all parts with a turn- 
over rate of 25% or more. For 
example: electrical switches, 
fittings, washers, screws, bolts, 
photographic supplies, pipes, 
etc. Stores kept this way have 
a total value of $176,000. 

Operation is simple: Each 
day, the storekeepers total up 
the amount drawn and then re- 
fill the bins. Seventeen self- 
service centers are kept up by 
18 storekeepers. Before intro- 
ducing open stores, it required 
39 storekeepers to operate the 
supply reoms. 

Savings of $105,000 are due 
to the reduced work force and 
the large cut in paperwork. 

Overdrawing doesn’t seem to 
be a great problem. As strange 
as it seems, workers now take 
less than under the old supply 
system, 
> Waiting Time Reduced—Out 
on the West Coast, Stauffer 
Chemical Co. reports equally good 
results with a similar system. 
Their open stores technique has 
been working for several years 
at the plant where it was ini- 
tially tried and is now standard 
operating procedure at all of 
their Pacific Coast operations. 

Savings they claim, are sub- 
stantial—a good part coming 
from fewer storekeepers but, 
unlike the Air Force, major sav- 
ing is due to reduced waiting 
time for mechanics. 

“When we first tried it, some 
six years ago,” said M. L. Speal- 
man, Stauffer’s Vice-President 
of Production on the Pacific 
Coast, “we didn’t have someone 
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else’s experience to rely on. 
Justification for the trial at one 
plant was obvious from looking 
at the line-up of high-priced 
mechanics frequently waiting to 
be served at the storeroom.” 

Stauffer isn’t too sure of their 
material losses, but are satisfied 
it’s no greater than most sys- 
tems using written stores orders 
and clerks to issue materials. 

Checks, Spealman says, prove 
out the system. The two they 
use are: 

¢Final maintenance costs. 

¢Use rate of materials as 
observed by storekeepers and 
maintenance supervisors. 
>» Why Do Paperwork? — Open 
stores techniques work out par- 
ticularly well as a short-cut in 
paperwork. Maintenance Super- 
visor Ralph Price at Columbia 
Southern’s big Corpus Christi 
(Tex.) plant calls materials in 
this operation: give-away items. 

What it means is charging 
out to “General Factory Ex- 
pense” the low-cost items when 
received. Later, this expense is 
distributed to all departments. 
Effect on job material cost is 
negligible. 

Columbia-Southern currently 
includes all items with a unit 
price of $1.00 or less, purchased 
in quantities of $50 or under. 
Price is now giving some 
thought to raising this limiting 
quantity from $50 to $100. 

Experience shows that half 
the number of requisitions 
daily are processed with only 
10% of the dollar volume of 
total stores disbursed. Nat- 
urally this has an attendant 
saving on paperwork. 

Special colored tags distin- 
guish the give-away items in 
the stores bins. 

In the same way, at Dow 
Chemical Co. in Pittsburgh, 
Calif., estimated annual savings 
of $10,000-$12,000 are claimed 
from: 

eLess processing of pur- 
chase requisitions. 

¢ Less time lost by workmen 
waiting for delivery of small 
items. 

eTime savings in making 
material take-offs for combina- 
tion bill-of-material-stores req- 
uisitions. 

Dow uses small “serve-your- 
self” stock stations at four or 
five strategic locations around 


the plant. Again, no requisi- 
tions; hence, the savings out- 
lined above. 

Centers contain bread-and- 
butter items like nuts, bolts, 
gaskets, washers, black iron 
pipe fittings, etc. Bins are re- 
stocked weekly by storeroom 
personnel. 

Plant Manager Lou Simenson 
answers the big question suc- 
cinctly: “Losses are minimal.” 
> All Don’t Agree—There are 
some dissenters in this move 
toward open stores. Many com- 
panies feel there is more of a 
danger than a saving in sucha 
system. Others just feel there’s 
nothing to be gained. 

In San Francisco, Standard 
Oil Co. of California’s (Socal) 
western operations have over- 
all purchases running close to 
$100 million. They don’t use 
open stores with any mainte- 
nance items. 

At Socal, the purchase and 
stores department buys items 
up to $1.00 in value and then 
assigns them to the manufac- 
turing department. Each de- 
partment is charged with ac- 
countability for these items. On 
items over $1.00, the purchase 
and stores department buys and 
accounts for each item. 

Socal has looked at the open 
stores system, but decided there 
were no advantages to warrant 
using it. As they put it: 

“Since the company is con- 
stantly on the lookout for better 
and more efficient ways to do 
business, we will keep the 
method under review but have 
no intention at present of adopt- 
ing the idea.” 
> What Does it all Mean?—The 
picture painted for an open 
stores system seems quite rosy 
but this doesn’t mean it’s the 
only and ideal solution to store- 
house problems. 

You need records. You must 
analyze the flow of materials 
and then decide whether such a 
step as outlined is economically 
feasible. Unfortunately, many 
companies don’t keep the cost 
and material records so neces- 
sary to set up and evaluate an 
open stores problem. 

First step, then, is to collect 
data. Only after that can you 
go ahead and make your de- 
cision based on the experience 
of other companies. 
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Which valve has 
100% flow efficiency? 


Ideal for leakproof control of air, vacuum, steam, 


100% flow efficiency—an unrestricted straight- 
thru fluid path—is another feature of the Hydro- 
matics FLOeBALL 715, shown on the right. That's 
more than double the flow efficiency of needle 
valves. Furthermore, a fast quarter turn moves the 
FLO*BALL from open to closed position; instant 
action at flow pressures up to 3,000 psi with just 
4 inch-pound torque! And the arrow-shaped handle 
provides positive on-off indication. 


water, fuels, oils, kerosene, alcohol, etc., the 
FLO*BALL features zero leakage, universal mount- 
ing, removable flanges, and all stainless steel 
construction. 

Write today for a complete catalog describing 
this valve and others for corrosive and cryogenic 
media. Also special designs for throttling flow control. 


The FLO*BALL costs no more than old fashioned screw-type valves! 


Hydromatics,inc. 


LIVINGSTON, N. J. e WYMAN 2-4900 e TWX=LIVINGSTON, N. J. 120 


write today! 


Copyright 1959 Hydromatics, Inc. 
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PRACTICE ... 


CORROSION FORUM corso sya», nomen 


Inert 
atmosphere 


Zircaloy 
\tube 


High frequency 
a\electrical ) 
contacts 


Weld point (localized high- 
intensity heating) 


HIGH-FREQUENCY welding 
(450,000 cycles) equipment permits 
precise placement of a weld; pro- 
duces complicated shapes and com- 
binations. 


New Welding Methods Join Exotic Metals 


High electrical frequencies, electron beams or ultrasonics, 
by making “impossible” shapes and combinations possible, 


are revolutionizing the art of joining metals. 


Rocket, missile and nuclear 
technology has opened up a Pan- 
dora’s box of metal and alloy 
problems. Only the unusual met- 
als, capable of handling high 
temperatures or intense atomic 
radiation, can operate in this 
league. 

But these cranky, reactive, 
sometimes unpredictable mate- 
rials are difficult to produce and 
even more difficult to work with 
once they are produced. One ma- 
jor problem in working with 
“space or atomic-age” metals has 
received a lot of recent atten- 
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tion: joining, by welding, of ma- 
terials that react with air. This 
includes zirconium, titanium, 
molybdenum and their rapidly 
multiplying alloys. 

The new joining techniques 
sometimes seem more exotic than 
the metals themselves. But such 
methods as high-frequency weld- 
ing, electron-beam welding and 
welding with ultrasonic vibra- 
tions make possible unique com- 
binations of metals and alloys— 
many would be impossible with 
standard fusion or resistance 
welding. 


We are going to make an at- 
tempt at giving a general picture 
of just what these exotic welding 
techniques are, how they work 
and what they mean. 
> High-Frequency Welding — 
The idea of causing current to 
flow across a metal joint, heat- 
ing it to the melting point and 
then joining the surfaces is as 
old as welding itself. But the 
application of high-frequency 
current (up to 450,000 cycles), 
a relatively new adaption of re- 
sistance welding, produces some 
strikingly unique results. 
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Metal chlorides causing corrosion? 


... Lest HAYNES Alloys 


In recent tests, HASTELLOY alloy C resisted corrosive ferric chloride solutions so 
thoroughly that no weight loss could be measured over a five-day period. Similar results were 
obtained with cupric chloride. Other tests proved that alloy C is virtually immune to 
corrosion from sea water. HASTELLOy alloy B, another Haynes alloy, offers outstanding 
resistance under reducing conditions to solutions of magnesium and aluminum chlorides. 


What effect do contaminants, temperature, flow rates, and concentration have on 
this resistance? Why not find out for sure by testing HAYNEs alloys under your own process 
conditions? We'll gladly send you samples. To help us select the alloy most likely to 
solve your problem, we suggest that you send us a letter outlining the corrosive conditions in 
your plant. To learn more about HASTELLOy alloys, ask for a copy of our 104-page book. 


HAYNES STELLITE COMPANY 


Division of Union Carbide Corporation 
Kokomo, Indiana 


The terms “Haynes,” Hastelloy,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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CORROSION FORUM... 


Electron-Beam Welding Eliminates Contamination 


HOV. 
ac 


Tungsten 
filament 


- 


Electron 


To diffusion 


High - voltage 
supply 


Eiectron 


Material to 
be welded 


Vacuum chamber 
(less than 10mm. Hg)-— 


LJ 


High-frequency current doesn’t. 
follow the direct resistaé&ce path 
on metal, but does follow the long 
inductance route. This current 
tends to flow on the metal sur- 
face, producing localized high- 
intensity heating. Some form of 
mechanical pressure completes 
the weld. Because of this skin 
effect, very thin sections can be 
joined (0.004-in.). You can’t do 
this with usual are or resistance 
welding.* 

Since heat is localized, the 
process permits precise placing 
of a weld with very little weld 
flash. All sorts of complicated 
and unusual shapes (see p. 222) 
and combinations (copper to 
steel, alloy-steel to carbon steel) 
can be handled. 
> Automatic, Continuous — The 
procedure is basically a continu- 
ous one, well suited to automatic 
control. Much design work has 
gone into adapting it to high- 
speed operations, particularly 
for the production of tubing 
(closing the seam). It’s known 
that Alcoa, Republic Steel, Rey- 
nolds, Southern Pipe and Casing, 
United! Tube, James Steel and 


*A new short-are consumable elec- 
trode technique permits manual fusion 
of 0.030 to 0.100-in.-thick metals. 
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Variable 


speed drive Fig. 2 


Tube are all working with high- 
frequency machines in this coun- 
try. 

> Exotic Shapes—But high fre- 
quency isn’t limited to seam 
welding. Spirally finned tubing 
for heat exchangers (see p. 222) 
are in production for atomic re- 
actors. Materials are Zircaloy 
fins and Zircaloy tubes. The 
finned tubes are produced on a 
draw bench in a batch operation. 

One producer (New Rochelle 
Tool Corp.) claims their machine 
can resistance weld metals rang- 
ing in thickness from 0.004 to 
2-in. at speeds up to 1,000 ft./ 
min. The process works on steel, 
stainless, aluminum, copper, ti- 
tanium, zirconium and _ alloys, 
and is capable of welding almost 
any shape you want. 

Equipment includes output 
transformer, control panel, slid- 
ing contacts, feed mechanism, 
squeeze rolls and enclosure for 
inert gas (when needed). 

Actually there are two high- 
frequency-joining methods — re- 
sistance welding and induction 
welding. Both produce the same 
results—one involves introduc- 
ing current by means of sliding 
elements which come into con- 
tact with the metal. The other 
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works through a magnetic flux— 
electrical elements do not contact 
the metal. 

High-frequency welding in- 
volves a heavy capital invest- 
ment. Electrical equipment alone 
can run to $50,000. But a shop 
induction welder for joining 
large pipe sections is in use 
(Chem. Eng., Sept. 22, 1958, 
p. 96). And the basic technique 
looks like a natural for produc- 
ing unusual tubing, piping and 
equipment combinations for the 
chemical and petroleum process 
industries. 
> Welding With Electrons — 
Electron-beam fusion welding, 
perhaps the most glamorous of 
the new techniques, is specifically 
designed to avoid weld contami- 
nation. 

Just a few years ago electron- 
beam welding, a close relative to 
electron-beam melting (Chem. 
Eng., July 18, 1959, p. 80), was 
strictly a laboratory baby. It’s 
now commercial. 

For many operations, inert- 
gas shielded tungsten-arc meth- 
ods or inert-gas high-frequency 
welding are perfectly adequate 
for zirconium, molybdenum, ti- 
tanium. However there are im- 
purities in the electrode, on the 
metal and in the inert gas. These 
can make a weld brittle or lower 
its resistance in a severely cor- 
rosive environment. 
> No Contamination — The new 
method eliminates electrodes and 
the inert atmosphere. It involves 
bombarding two pieces to be 
welded with a beam of electrons 
in a high-vacuum chamber. This 
beam, concentrating the weld 
heat on a very small section, can 
be carefully controlled to join 
0.005-in. thick metal. 

Essentially, equipment 
sists of the following: 

eW or Ta cathode to emit 
a large number of electrons 
(tungsten spiral wire heated 
above 2,600 K.). 

eHigh potential (several 
thousand volts) to accelerate 
electrons. 

e Electrostatic and/or mag- 
netic focusing arrangement to 
form electrons into a concen- 
trated beam or spot of about 
to 4-in. dia. 

eA vacuum chamber and 
pumping equipment to maintain 
10° mm. Hg or less. 

The higher the voltage poten- 
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insert a plug . 


add a diaphragm, a gasket 


a 


self-aligning adjuster, 


collar, secure the cap and the 


and you've got a non-lubricated, trouble-free plug valve. 


ductile or stainless 
screwed or flanged 
1/2” to 2” sizes 
ductile flanged 
sizes to 6” 


150 psi rating 
write for Bulletin V/12 


THE DURIRON COMPANY INC., Dayton, Ohio / Valves + Pumps - Filters » Process Equipment 


Put a Teflon® sleeve in the body | 
and a thrust 
“ 
| 
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Ultrasonic Welding: High Strengths, No Applied Heat 


Welding 
members 
transmit 
ultrasonic 
vibration 


D.C. 
polarization 


_-— — Transducer 


converts 


‘Metal to 
be welded 


tial for the same current, the 
greater the energy delivered to 
the weld. Low-voltage (5 to 50 
kilovolts) and high-voltage (50 
to 100 kilovolts) machines are 
available. 

Most welders made in this 
country operate between 15 to 
30 kilovolts. Expensive shield- 
ing against X-rays is necessary 
above about 30 kilovolts. 
>» Who Makes Welders? — Pro- 
ducers of electron-beam welders 
are NRC Equipment Corp., New- 
ton, Mass.; Air Reduction, Mur- 
ray Hill, N. J.; High Vacuum 
Equipment Corp., Hingham, 
Mass.; Carl Zeiss (Electrona, 
Inc., New York, N. Y.); Sciaky 
Brothers, Inc., Chicago, Ill. (a 
French machine) and Stauffer- 
Temescal, Richmond, Calif. Al- 
loyd Research Corp., Watertown, 
Mass., acts as a consultant on 
electron-beam welding problems. 

Welders produced in this coun- 
try are in the $12,000 to $50,000 
range depending on size (the 
Zeiss high-voltage machine is 
more expensive but it’s available 
on a rental basis). 

A number of companies in- 
cluding Nuclear Metals, Gen- 
eral Electric (Hanford, Wash.), 
Westinghouse (Bettis Div.), Olin 
Mathieson and Dow Chemical are 
working with the welders, mainly 
in fabrication of nuclear fuel 
elements. Union Carbide has 
a NRC welder at Oak Ridge; Syl- 
vania Corning is working with 
a High Vacuum machine. 

Westinghouse is using a Zeiss 
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alternating 
electrical 


current into 
mechanical 
vibration 

(ultrasonic) 


Fig.3 


machine capable of operating at 
100 kilovolts. The high voltage 
makes deep penetrations of 0.25- 
in. possible along with depth/ 
width ratios above 2/1. Low volt- 
ages give deep penetrations but 
depth/width ratios are about 
3/2 — however, electron-beams 
produce 2 to 4 times the pene- 
tration of tungsten are for the 
same power input. 

But in many cases high pene- 
tration ratios are not required. 
And low-voltage machines have 
welded Zircaloy-2, aluminum and 
stainless-clad fuel elements. Cop- 
per, gold, nickel, silver, platinum, 
uranium, aluminum, beryllium, 
aluminum to steel, molybdenum, 
titanium and magnesium have 
been joined with electron beams 
(mainly flatwork, although ma- 
chines are available for more 
complicated pieces). 
> Weld With Vibrations—Ultra- 
sonic welding—a radically differ- 
ent approach to metal joining— 
is a method of bonding thin sec- 
tions of similar and dissimilar 
metals. Energy is high-intensity, 
high-frequency vibrations. 

The big selling points for ul- 
trasonic welding: 

¢There is no applied heat; 
union is accomplished through a 
“solid-state” bond. 

¢ Surface preparation of the 
metal is not critical. 

¢ Very slight metal deforma- 
tion. 

eNo arc, spark or smoke 
contamination. 

Metals joined include alumi- 


num, magnesium, stainless steel, 
copper, brass, titanium, zircon- 
ium, beryllium. 

The process works very well 
on fine wire and thin strips. 
Thickness of at least one of 
the members must be in the 
range of 0.0015 to 0.040 in.* So 
foil-thick metals can be joined to 
heavy plates, rods or tubes. And 
there is no difficulty in joining 
dissimilar metals (gold-platinum 
alloy welded to nickel). 
»>Strong Bond — Pieces to be 
joined are clamped at low pres- 
sure between two welding mem- 
bers or sonotrodes and vibration 
introduced for about 0.01 to 1 
sec. The result is a very strong 
solid-state metallurgical bond. 

Welding (spot or seam) sys- 
tem consists of two major ele- 
ments: 

eA transducer which con- 
verts alternating electric cur- 
rent into mechanical vibration. 
This is usually a stack of nickel 
laminations each 10 mils thick. 

eA coupling, usually metal 
members, which conducts me- 
chanical vibration the 
transducer to the work area. 

Actually, ultrasonic welding is 
not a heatless process. The in- 
tense vibration does cause a tem- 
perature rise. Temperatures, 
however, are below the melting 
point of the metals in the weld, 
and there doesn’t seem to be any 
molten fusion. 
> Commercial Equipment — So 
far the only commercial equip- 
ment on the market is made by 
Aeroprojects, Inc., West Chester, 
Pa. Westinghouse works with 
equipment of its own design. 

An ultrasonic machine costs 
between $2,000 and $32,000. 
From an economic standpoint, 
ultrasonic welders can’t compete 
with usual fusion welders on fer- 
rous materials. Its applications 
appear to be on the “difficult” 
materials, bimetals and thin sec- 
tions. 

Alcoa uses a production welder 
to join aluminum foil (high- 
speed seam welding). Kaiser 
Aluminum is doing experimental 
work on aluminum. And ultra- 
sonic welders are used exten- 
sively in the manufacture of 
transistors (heat-fusion welding 
causes all type of troubles, par- 
ticularly from gas evolution). 


*0.10-in. thick aluminum sections 
have been ultrasonically joined. 
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SOLVENT PACKINGS 


“We tested one packing after another... 
but only ‘U.S: could stand up,’ 


When a leading mid-western chemical company put 
their new plant into operation in 1955, they faced a 
problem with pump packings: To find a packing re- 
sistant to a combination of solvents, caustic and high 
temperature—with a minimum of shaft wear. 

“We tested one packing after another on our caustic 
pumps,” says the plant superintendent, “and found that 
U.S. Solvent Packing outlasted any other packing tested 
by as much as 10 to 1.” 

Result: No more morale-breaking “clean-up” sessions, 


Mechanical Goods Division 


Says CHEMICAL PLANT SUPERINTENDENT 


production is increased, personal injuries due to leaks 
have been reduced 75%, and there’s no need for re- 
scheduling due to breakdowns. 

A“U.S.” technician, of course, worked with engineers 
of the chemical company to develop the right packing 
for this particular requirement. That's part of the “U.S.” 


service, when needed. 

e e 
When you think of rubber, think of your “U.S.” Distributor. 
He’s your best on-the-spot source of technical aid, quick 
delivery and quality industrial rubber products. 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 
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In Canada: Dominion Rubber Company, Ltd. 
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HOW FLEXIDYNE WORKS 


The “dry fluid’ in Flexidyne is tiny 
heat-treated steel shot. A measured 
amount, called the “flow charge,”’ is 
=, contained in. the housing, which is 
_ keyed to the motor shaft. Inside the 
housing is a rotor, free to revolve 
relative to the housing, but connected 

to the load. 


When the motor is started, centrifugal 

force throws the flow charge to the 

perimeter of the housing, packing it 
between the housing and the rotor, which transmits 
power to the load. Initial slippage is momentary. Hous- 
ing and rotor become locked together and achieve full 
load speed without slip and at 100% efficiency. 


CALL THE TRANSMISSIONEER — your local 
Dodge Distributor. Factory trained by ge, he 
can give you valuable help on new, cost-saving 
methods, Look in the white pages of your tele- 
phone directory for ‘Dodge Transmissioneer.” 


Sp” 


Overheated motors? 
Excessive belt maintenance? 


Breakage of materials being processed 
—like thread, wire, paper? 
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Expense of oversize or high 
torque motors? 


High demand rate? 
Expense of reduced voltage starters? 
Clutch trouble? 


Breakage of transmission parts due to 
instantaneous shock loads? 
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Damage and recurring down-time 
from overloads? 


It is no longer necessary to accept the destructiveness—the 
costliness—of conventional starting in the mechanical trans- 
mission of power. Flexidyne changes that! 

Flexidyne is the new way to start loads smoothly—to protect 
against shock and overload—to save power—all without any 
sacrifice of efficiency at full load! 

This revolutionary development is ushering in ‘‘the day of 
the soft start’’—which can mean thousands of dollars to you in 
equipment savings and in better, more economical operation. 

Flexidyne is available, off the shelf, in Drives and Couplings. 
Capacities range from fractional to 1,000 hp. Ask your local 
Dodge Distributor or write us for technical bulletin. 


DODGE MANUFACTURING CORPORATION, 200 Union St., Mishawaka, Ind. 


(a 


of Mishawaka, Ind. 
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Badger Engineers Erect This Sky-Reaching Column 


Sohio Chemical Co.’s new 
acrylonitrile plant at Lima, 
Ohio, now abuilding, will go on 
stream early next year. Plant 
will make first use of a new 
process, featuring single-step 
conversion of refinery propylene 
and anhydrous ammonia _ to 
acrylonitrile. Badger Manufac- 
turing Co., engineering and 
construction contractor, reports 
that construction is now on 
schedule, should be completed 
early next year. 


Alabama Metallurgical Corp. 
has begun test operations at 
its new 7,000-ton/yr. mag- 
nesium plant at Selma, Ala. 
New $3.5-million plant engi- 
neered and constructed by 
Walter L. Couse & Co. of De- 
troit, Mich. 


Scientific Design is engineer- 
ing Monsanto Chemical Co.’s 
10,000-ton/yr., maleic anhy- 
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DODGE 


PRODUCTS 
you 


should 


TORQUE-ARM 
America’s most widely used 
shaft mounted speed reducers! 


DODGE PARA-FLEX 
The Flexible Cushion Coupling 


with the 4-way flex! 


DIAMOND D CLUTCHES 
Rugged! Compact! Completely enclosed! 
Write for Bulletins! 


V Torque-Arm—55 models—complete data. 
Y Para-flex Couplings—data. 
¥Y Diamond D Clutches—technical data. 


DODGE MANUFACTURING CORPORATION 
200 Union Street + Mishawaka, Indiana 


DODGE 


of Mishawaka, Ind. 
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FIRMS ... 


L E.] FE dride expansion at St. Louis, 
Mo. Capacity increase will 


boost Monsanto’s maleic out- 
put potential to 30,000 tons/ 


stays on the job v 
longer! 


Here’s the ideal replacement for hoses and tubes to 12” 
diameter that fail under tough chemical handling conditions. 


Flexflyte-TFE tubing is lined 
with DuPont Teflon * TFE-fluoro- 
carbon resins. This means it has 
a liner that is impervious to in- 
dustrial acids and caustics; will not 
become sticky; cannot be dissolved; 
reduces contamination; and has 
zero water absorption. To reinforce 
this liner, the construction includes 
a galvanized steel wire helix and 
woven fiber glass cloth impregnated 
and coated, depending on temper- 
ature requirements, with neoprene Reichhold Chemicals, Inc. 
or silicone. schedules completion of its 
new 15,000-ton/yr. phthalic 
anhydride plant at Elizabeth, 
N. J. New facility, costing 
$5-million and designed by 
Badger, is shown above. 


Continuous service can be ex- 
pected from Flexflyte-TFE in the 
temperature range from minus : 
100°F to plus 500°F. It is highly Cleaver-Brooks Special Prod- 
flexible, light in weight, and con- ucts, Inc. of Waukesha, Wis., 


struction can be modified to handle is designing and fabricating 
pressures to 400 psig. equipment for a 100,000-gal./ 


day sea-water distillation pi- 
lot plant, now abuilding at 
Oxnard, Calif. Test opera- 
tions are scheduled for next 
month, to prove out the mul- 
tiple-stage, flash-evaporation 
process. 


Installation is simple. Flexflyte- 
TFE can be bent around machinery 
components without kinking. And 
cuffed ends permit easy attachment 


to outlets and fittings. Valley Nitrogen Producer’s Co- 
operative just placed on 
stream a 150-ton/day anhy- 
drous ammonia plant at Helm, 
*A DuPont trademark Calif. Valley Nitrogen also 
plans to construct ammonium 
sulfate, ammonium phosphate 


Ya" to 12” diameters in lengths to 12 ft.—except 2” and phosphoric acid facilities. 


to %” diameters—available to 6 ft. lengths only. 
Rayonier Canada, Ltd. an- 


nounces plans for construc- 
tion of a 250-ton/day bleached 


glexible Tubing kraft pulp mill at Woodfibre, 


B. C. Rayonier has dropped 
=o its old name, Alaska Pine & 


GUILFORD, CONNECTICUT Cellulose, Ltd. 


ANAHEIM, CALIFORNIA s HILLSIDE, ILLINOIS Stauffer Chemical Co. an- 
nounces plans for construc- 
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PRE-REGISTER YOUR PROCESSING PROBLEMS AT 
THE SPROUT-WALDRON SCHOOL OF ADAPTIONEERING 

If you plan to be at the Chemical Exposition in New York next month, it will pay you to pre- 
register your processing problems with our research staff. As a special service to those who plan 
to attend, we have set up an expediting unit to review, analyze and report on all pre-registered 
problems in time for further confidential discussion at the Show. Use the convenient form below or 


send us the details on your letterhead. All problems will be researched in order of receipt. No obli- 
gation, of course. 


MATERIAL(S): 


Name 


Chemical Formula 
Bulk Density (lbs./cu. ft.) 
Moisture (%H,O) 
Melting or Softening Point (°F.) 
Toxic (yes or no) 


Feed Temperature 


Particle Size (mesh distribution) 
Other 


THE P ROBLEM: (Include capacity, distances, elbows in system, etc.) 


REQUESTED BY: 


Name 


Title 4d SPROUT-WALDRON 
we 


STOP BY AND SEE US AT BOOTHS 846-848 


Company 
MUNCY, PENNA. 


Address 
City SINCE 1866 
Size Classification * Mixing and Blending 
Bulk Materials Handling © Pelleting and Densifying 
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it’s the material that makes the difference ite 


side and out. tion of a new liquid-alum 


plant at Vernon, Calif., and 
a new research center at Stan- 
ford University. Rising de- 
mands for alum by the pulp 
and paper and water-purifica- 
tion industries spurred the 
construction of the 12,000- 
ton/yr. alum plant. 


Thiokol Chemical Corp. reveals 
expanded U.S. Army manu- 
facturing and testing facili- 
ties for medium and large 

—* rocket engines at the Mar- 


“ nance Works. Production and 
testing facilities are operated 


by Thiokol. 
CORROSION - Inside and Out - causes 
heating equipment failures! 


BUT NOT WHEN YOU USE G R i D 


> UNIT HEATERS 


cast iron construction > BLAST HEATERS 


> RADIATORS 


CORROSION internally, caused CORROSION _ externally, 
by electrolytic action as in cop- caused by acid fumes can- ; 

per tubes, can’t happen in GRID’s not destroy GRID’s cast Beetle iai 
cast iron steam chambers and iron finned heating surface. Knowles Corporation, went 


headers. Nor can acid conden- Widely spaced fins cast into full-scale production of 
sate corrode the bottom connec- integral with the steam at Hall River, Mack. Shows 
tions. Cast iron, internally, re- chamber will not corrode above are fabrication facili- 
: ties, where radar domes and 
Send for Catalog 956 . . . The complete story on manufactured. 

Grid Unit Heaters, Blast Heaters and Radiators Firestone Tire and Rubber Co. 
: . announces plans for the con- 
Designed for operation on steam pressure struction of a synthetic-fiber 


up to 250 PSI 450° temperature plant at a newly acquired site 
INSTALL UNIT HEATERS BLAST HEATERS RADIATORS in Hopewell, Va. First fiber 


to be produced will be nylon, 


for tire cords. 
U.S. Atomic Energy Commis- 
=, sion has contracted Roberson 
Construction Co. of Columbia, 
Vetious combinations with S. C., to construct and install 


Available in Horizontal and Wide range of sizes furnish- or without Grill covers. For .8-million-gal. anks for 

Down Blow models. All cast ed with or without pressure use in confined areas where four 1.3 - illion ga 

iron built for steam pres- blowers. Compact cast iron motorized units are not de- radioactive waste storage. 

sures up to 250 PSI 450 design requires less space. sirable. For low or high Each tank will be constructed 
Psi. 


250 i 
Sachs Pressures to of steel, encased in concrete 


D. J. MURRAY MANUFACTURING CO. and buried underground. 


Manufacturers Since 1883 OFFICES IN PRINCIPAL CITIES Sylvania Electric Products, Inc. 
WAUSAU, WISCONSIN has begun construction of a 
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HEAVY-DUTY ENGINES IN 

ALLIS-CHALMERS LIFT TRUCKS 
SAVE vou more 
MAKE vou more 


@ Pressure indicating ous provide ater 
ease in properly setting rolls, and less sin or 
experience is required by operator. 

@ Roll pressure settings can be recorded for exact 
reproduction of material assuring standardization 
of product. 

@ Special equalizers assure positive Helism 
of roll faces at all times for uniform dispersions 
and minimum maintenance costs. 

@ Mills have quick roll release with safety over- 
load feature, and are convertible for either fixed 
or floating center roll operation. 212x5, 412x10, 
6x14, 9x24, 12x30, 14x32, and 16x40” sizes. 


Production size dispersion type The heavy-duty industrial engines in Allis-Chalmers lift trucks 


. Change Can Mixers wifh— 


DOUBLE PLANETARY 


stirrer action. 


Stirrers 
with special blade 
angles and very close 
clearances revolve on their 
Own axis and also around can, devel- 
oping 12 intense compressive and shearing actions 
with each revolution to break down and disperse 
agglomerates. 
@ Variable speed for infinite range of stirrer speed 
control. @ Simplified vertical raulic lift for 
greatest ease in —— down stirrers. @ Non- 
revolving can is completely enclosed during mixing 
for safety and to reduce solvent loss. Cans can 
be jacketed or fitted with slide gate when required. 
Cans are easily positioned or removed from Mixer. 
e@ Extra heavy construction and standard type 
motor eliminate costly downtime. Oversized motor 
drives can be provided for kneading and mixing 
extremely heavy materials. 1, 2, 
3, 4, 6, 8, 12, 25, 50, 65, 85, 
125 and 150 gallon sizes. 


Area of can contacted by stir- 

rers during only one revolution 

of stirrers around can (2 sec- 

onds). Position of stirrers ad- 

vances 44° with each succes- 

sive revolution to sweep entire 

area and all points on sides of can. Stirrers overlap 
each other as well as center of can. 


pe Write for further information! 


CHARLES ROSS & SON COMPANY, INC. 
150 Classon Avenue 


stand alone in their ability to take tough work for long periods. 
The fact that they are the most rugged used in lift trucks means 
thousands of extra work hours, minimum maintenance, more years 
of service. 

The fact that they deliver more usable horsepower means they 
do extra work every hour — maneuver faster, climb steeper grades. 
An Allis-Chalmers 2,000-lb truck, for instance, climbs a 40-percent 
grade loaded — other makes in the same class climb grades of only 


18 to 28 percent. 


Does the engine make a difference? Just listen to these users. 


('They’re brutes for punishment,” comments a spokes- 
man for a Michigan firm. ‘““We formerly replaced an 
engine a year — haven't replaced any in the Allis- 
Chalmers trucks in over three years of operation.” 


No major engine overhaul under 10,500 operating) 
hours for the 19 Allis-Chalmers trucks at a New York 
establishment. ‘“‘We actually overhauled the first engine 
as an experiment — we wanted to know what made it 
tick for 10,500 working hours.” 


a ug a ("They use less fuel than other trucks do,” says a chief 


mechanic in Wisconsin. ‘‘Allis-Chalmers lift trucks also 
are tougher than others and require less maintenance.” 


Put an Allis-Chalmers lift truck to work and you will see 
many advantages of its heavy-duty engine immediately. 
But it will take years to reveal all the benefits. Let your 
dealer give you more facts — and a demonstration. Allis- 
Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


Brooklyn 5, N. Y., U. S. A. BH 120 
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Aloyco Valves on 
26-year duty in 
hot acid system 


Still going strong in the sulphite pulp 
mill of Eastern Fine Paper and Pulp 
Division, Standard Packaging Corp., 
at South Brewer, Maine, is the Aloyco 
Stainless Steel “‘ Y’’ valve, above. 

This, and other Aloyco Valves were 
purchased in 1933 when the hot acid 
system was installed here. They have 
been in continuous use ever since. 

Long trouble free service is the reason 
so many U.S. plants are turning to 
stainless steel and high alloy valves... 
even for mild corrosive service. 

Only one company has specialized in 
corrosion-resistant valves exclusively 
for 30 years: Alloy Steel Products Co. 


Call us in on your next valve job. Write 


us at 1301 West Elizabeth Ave. 9.7 


ALOYCO 


VALVES 


‘ 
connosive ** 


ALLOY STEEL PRODUCTS COMPANY 
Linden, New Jersey 
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facility for fabrication of 
tungsten and molybdenum for 
rocket and missile applica- 
tions at Towanda, Pa. Syl- 
vania Chemical and Metal- 
lurgical divisions will supply 
the tungsten and molybdenum 
metal powders for fabrica- 
tion. 


Pittsburgh Plate Glass Co. dis- 
closes plans for construction 
of a 18,750-ton/yr. fiber glass 
yarn plant at Shelby, N. C. 
Original plans called for con- 
struction of 12,500-ton/yr. 
plant. 


Leeds & Northrup Co., manu- 
facturer of process control in- 
struments, has just dedicated 
a new $2-million research fa- 
cility at North Wales, Pa. 
Leeds & Northrup will thus 
consolidate its research ef- 
forts, now conducted in scat- 
tered companies in the Phila- 
delphia area. 


Aluminum Co. of America an- 
nounces plans for expansion 
of its Wenatchee, Wash., re- 
duction works. Included in 
the expansion plans are two 
50,000-lb., hot-metal holding 
furnaces and pig-casting ma- 
chinery. 


Standard Oil of Indiana has ac- 
quired True’s Oil Co. of Spo- 
kane, Wash., a marketer of 
petroleum products in the 
Northwest. Thus Standard Oil 
plans to increase its sales in 
that area. 


Humble Oil and Refining Co. 
and Standard Oil Co. of New 
Jersey, have just merged. 
New corporation, to bear the 
name of Humble, and to be 
registered in Delaware, will 
consolidate all producing, re- 
fining, marketing and marine 
operations of Standard Oil. 


Atlantic Research Corp. of Alex- 
andria, Va. announces the 


G-B ULTRALITE 
DISTRIBUTORS 
(See ad on facing page) 


AKRON, Ohio, The Asbestos Supply ¥ 
ALBANY, Ga, Insulati 0. 
LBANY, Hudson Valley Asbestos Corp. 
ALBUQUERQUE, N. M., Mt. States Insulation Co. 
AMARILLO, McDonald En ineering & Insulating Co. 

ATLANTA, Ga., ans luminum Supply Co. 
Cinbar Engineering Co. 

Leroy Insulation Co. 

., Eastern Glass Co. 


BILLINGS, Mont., Big Horn upp ly, Ine 
BIRMINGHAM, Ala., hook & Fletcher Supply Co. 
Reynolds upply Co. 
Western Chemical Co. 
BOSTON, Mass., Homans-Kohler, Inc. 
BUALG N. Y., Industrial Insulation Sales, Inc. 
CHARLESTON, Na. Baldwin Asbestos Prod. Co. 
CHARLESTON'H TS, S$. C., Insulation Co. 
Culberg Asbestos & Cork Co. 
Ohio, Southern Ohio Insulating Co. 
ND, Ohio Ohio Asbestos & Insulation Co. 
COLUMBIAY ’s. Industrial Insulati on Div. of 
ichland Co. 
COLUMBUS, Ohio, thers 


ulberg of Ohio 
CORPUS CHRISTI, Tex., Precision Insulation Co. 
DALLAS, Tex., Insulation “4 


Pay 

DAVENPORT, lows, Repubite Co. 
DENVER, Colo, Gene Wright Lumber Co. 

Powers Industrial insulation, inc. 
DES MOINES, lowa, lowa Asbestos Company, Inc. 
DETRGIT, Mich., G. L. Johnston Co. 

The Walter Rankin Co. 

EL PASO, Tex., ogee Specialties Co. 
y 


frig. Supply 
ERIE, Pa., Laco R 
EVANSVILLE, ind., G Koch Sons, Inc.* 
FT. SMITH Ark., Gunn Co. 
FT. WAYNE, Ind., M. 
GREENSBORO, N’C., Starr Davis Co., Inc. 
GULFPORT, Miss., Paine Supply Co. 
HOUSTON, ‘Tex., Precision Insulation Co. 
INDIANAPOLIS, "ind. Lyon & Supply Co. 
IRON N, Mich., Champi 
JACKSON. Miss 'Paine & 'supaly Co. 
JACKSONVI LLE Eckles Distributors, 
Ferber Sheet Metal 
Alum. Sup. Co. 

Mo., Jo Cement C 

$ CITY, , Central Supply Co. 
KEWANEE, Mechanical ineulstion Co., Inc. 
LAKE CHA La., Solar Supply Co. 
LITTLE ROCK, yh. Distributing Co. 
LOS ANGELES, gape Insulation Co. 

stern Fibrous Glass Products Co. 

LOUISVILLE, Ky. “General Insulation & Roofing Co. 
LUBBOCK, Tex., Mechanical 


MACON, Ga., Industry Insulat 
MEMPHI S, Tenn., John A. Denie’s Sons, Co. 
"Gi bbons Supply Co. 
MIAMI, Fia., Insulation Co. 
ow nolds Aluminum Supply Co. 
outhern Metal Products Co. 
MILWAUKEE, Wises F. R. Dengel Co. 
MINNEAPOLIS, Minn., Asbestos Products, Inc. 
MOORHEAD, Minn., Fargo- “Moorhead Insulation Co. 
NASHVILLE, Tenn., ’ Reynolds Aluminum Supply Co. 
NEWARK, N. J, Eastern Steam Specialty Co. 
pd ORLEAN S; La., Eagle Asbestos & Packing Co. 
K, N. Y., Eastern Steam Specialty Co. 
ORLANOMA CITY, "Ball Distributing Engineering Co. 
OMAHA, Nebr., Cardinal Supply & Mfg. 
ODESSA, Tex., "Morrison Supply Co. 
ORANGE, Conn., Insulation Supply Co. 
PADUCAH, Ky., Triangle Insulation Co. 
PHILADELPHIA, Pa., John F. Scanian, Inc. 
PHOENIX, Ariz., Kircher Asbestos & Rubber Co. 
PITTSBURGH, Pa., Div. 
Dravo Corp. 
PORTLAND, Me., Eastern Glass Co. 
RALEIGH, N. C., Reynolds Aluminum Supply Co. 
RAPID city, Ss. obbins & Stearns Wholesale 
RICHMOND, Va., Reynolds Aluminum Supply Co. 
ROANOKE, Va. Cc. E. Thurston Co. 
ROCKFORD, ti Mott Brothers Co. 
SALT LAKE Utah, Bullough Asbestos Sup. Co. 
SAN ANTONIO, 
SAN DIEGO, Western Fibrous Glass Products Co. 
SAN FRANCISCO, Western Fibrous Glass a Co. 
SAVANNAH, Ga., "Reynolds Aluminum Sup pply 
SEATTLE, Wash., Western Fibrous Glass reducts Co. 
SHREVEPORT, La., Frith Sales Co. 
SOMERVILLE, Mass., Insulation Products, Inc. 
ST. LOUIS, Mo., The Stovey Company, Inc. 
ST. PAUL, ‘Minn., Asbestos Products, Inc. 
SULLIVAN, stewie David, Inc: 
SYRACUSE, N. Y., Burnett Process, Inc. 
TALLAHASSEE, Fla., Baker’s, Inc 
TAMPA, Fia., Eagle Roofing & Art Metal Works, Inc. 
TULSA, Okia., Ball Distributin 1 Engr. Co. 
TUPELO, Miss., Paine Supply Co 
WASHINGTON, D. C., Walter E. Copebel Co., Inc. 
WICHITA, Kans., General Metals, Inc. 
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It was 
insulated 

in just 


12 man-hours 
with 
ULTRALITE® 


For information and prompt delivery, 
call your iocal ULTRALITE distributor 
listed in adjoining column. 


ia 


on 


Insulation Contractor: Central Insulation & Engineering Co., Kansas City, Mo. 


There’s nothing like ULTRALITE® glass fiber insulation 
to save time and money when you insulate tanks, vats or vessels. A case 
in point: this chemical tank job, involving 3 workmen, was started in the 
morning ... completely insulated with ULTRALITE by noon... and 
covered with aluminum jacketing by quitting time. The insulation con- 
tractor estimates that the customer saved at least 50% by wrapping the 
tank with ULTRALITE instead of using rigid block-like materials. 


ULTRALITE blankets—available in widths up to 10 feet and thick- 
nesses up to 6”—provide thermal protection that is permanent and out- 
standing (“K” is .27 at 70° F. mean). For complete details on how’ to 
“wrap your tanks and reap the savings,” write today or call your nearby 
G-B distributor listed in the adjoining column. 


252 WEST 10TH ST., KANSAS CITY, MO. 


Thermal and acoustical glass fiber insulations . . . molded glass fiber pipe insulation 
Couplings and fittings for plain and grooved end pipe 


| 
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RIGHT...from the top down 


dependable water supply system 


its beginning. The best beginning is a Layne d 


Ir service 


h undivided responsibility. But, 


intenance an 


it 


and Layne water treatment serv- 


ly the exact QUALITY of water desired, are 


a 

2o 
25 
Sia 

ES 

as 
Sk 
ou 
So 
426. 


is the largest water well drill 
he world with over 75 years experience. 


good 


well. Layne 


in t 


A 


d repa 


wraps up the complete package. Your nearby Layne 


lose as your telephone, so, call on Layne 
Layne Research. 


for a dependable water supply, right . . . from the top 


down, all backed by 


Company is as c 


fied 


ice rigs through- 
iver a speci 


d serv 


. 


Layne service doesn’t stop there. A dependable Layne 
Pump specially designed for the job to del 


crews operate over 500 drilling an 


out the country 


and other allied Drilling Services 


WELL DRILLING 


= 
& 
— 

=> 


“2 


Memph 


Offices and Factory, 
WATER WELLS * VERTICAL TURBINE PUMPS 


LAYNE & BOWLER, INC., 


: 
== 


COMPANIES 


LAYNE ARKANSAS COMPANY 
Stuttgart, Arkansas 


LAYNE-ATLANTIC COMPANY 
Norfolk, Virginia 
Glen Burnie, Maryland 
Savannah, Georgia 
Orlando, Florida 
Albany, Georgia 
Florence, South Carolina 


LAYNE-CENTRAL COMPANY 
Memphis, Tennessee 
Jackson, Mississippi 
Cleveland, Mississippi 

Pensacola, Florida 


INTERNATIONAL WATER CORPORATION 
Pittsburgh, Pennsylvania 


LAYNE-LOUISIANA COMPANY 
Lake Charles, Louisiana 


LOUISIANA WELL COMPANY 
Monroe, Louisiana 


LAYNE-MINNESOTA COMPANY 
Minneapolis, Minnesota 


LAYNE-NEW YORK COMPANY 
Linden, New Jersey 
New Hyde Park, L.I., New York 
Camden, New Jersey 
Arlington, Massachusetts 
Pittsburgh, Pennsylvania 


LAYNE-NORTHERN COMPANY 
Mishawaka, Indiana 
Indianapolis, Indiana 
Lansing, Michigan 


LAYNE-NORTHWEST COMPANY 
Milwaukee, Wisconsin 


THE LAYNE OHIO COMPANY 
Columbus, Ohio 
Akron, Ohio 
Lima, Ohio 
Springfield, Ohio 


LAYNE-PACIFIC, INC. 
Seattle, Washington 


LAYNE TEXAS COMPANY 


Houston, Texas 
Dallas, Texas 
Corpus Christi, Texas 
“El Paso, Texas 


LAYNE-WESTERN COMPANY 
Kansas City, Missouri 
St. Louis, Missouri 
Aurora, Illinois 
Ames, lowa 
Omaha, Nebraska 
Wichita, Kansas 
Denver, Colorado 


CANADA 


INTERNATIONAL WATER SUPPLY, LTD. 
London, Ontario, Canada 
Oakville, Ontario, Canada 
Montreal, Quebec, Canada 
Quebec, Quebec, Canada 

Saskatoon, Saskatchewan, Canada 
Vancouver, B.C., Canada 


. FIRMS 


Acquisition of the latter in- 
tin Co. of Los Angeles, Calif., 
manufacturer of precision 
process equipment. Atlantic 
Research thus augments its 
strength in the rocket and 
missile industry. 


Thompson Ramo Wooldridge, 
Inc., has acquired a control- 
ling interest in Magnetic Re- 
cording Industries of New 
York, N. Y., thus strengthens 
its position as a supplier of 
instruments and controls for 
the missile industry. 


W. R. Grace & Co. announces 
the acquisition of two compa- 
nies: Endura Corp. of Quak- 
ertown, Pa. and Vellumoid 
Co. of Worcester, Mass. The 
former produces adhesive ma- 
terials, while the latter man- 
ufactures gaskets. 


Brown Fintube Co. is extending 
its overseas operations, has 
now established licensees in 
Canada, England, France and 
Germany. Foreign firms, pro- 
ducing Brown’s products are: 
Brown Fintube, (Canada) 
Ltd.; Brown Fintube (Great 
Britain), Ltd.; Freidrich 
Uhde, GMBH in West Ger- 
many; and Petro-Fouga in 
France. 


American Marietta announces 
the acquisition of two con- 
crete companies: Dewey Port- 
land Cement Co. of Kansas 
City, Mo. and Concrete Ma- 
terials & Construction Co. 
of Cedar Rapids, Iowa. 
Acquisition of the latter in- 
cludes purchase of an asso- 
ciated firm, Concrete Materi- 
als Co. 


OVERSEAS BRIEFS 
England’s Titan Products, Ltd. 
announces broad expansions 
to cost a total of $39-million. 
Major portion of the program 
will be devoted to construc- 
tion of a 20,000-ton/yr. tita- 
nium dioxide plant in Canada. 


CuHEMICAL ENGINEERING—October 19, 1959 


Need % to 44 Microns? 


Sturtevant Micronizers* 
Make 325 Mesh Obsolete 


Reduces, Classifies 


Sturtevant Micronizers 
grind and classify in one 
— operation in a single cham- 
ber—provide fines in range 
from to 44 microns to 
meet today’s increased prod- 
uct fineness needs. Can han- 
dle heat-sensitive materials. 
Production Model 
(15 in. chamber) 
No Attritional Heat 

Particles in high speed rotation, propelled by 
compressed air entering shallow chamber at angles 
to periphery, grind each other by violent impact. 
Design gives instant accessibility, easy cleaning. 

No moving parts. 

Classifying is Simultaneous 
Centrifugal force keeps oversize material in 
grinding zone, cyclone action in central section of 
chamber classifies and collects fines for bagging. 
Rate of feed and pressure control particle size. 
Eight Models Available 

Grinding chambers range from 2 in. diameter 
laboratory size (4% to 1 Ib. per hr. capacity) to 
large 36 in. diameter production size (500 to 4000 
Ibs. per hr. capacity). For full description, request 

Bulletin No. 091. 


Engineered for Special Needs 
A 30 in. Sturtevant Micronizer is reduc- 
ing titanium dioxide to under 1 micron at 
feed rate of 2250 Ibs. per hr. For another 
firm, a 24 in. model grinds 50% DDT to 
3.5 average microns at a solid feed rate 
of 1200-1400 Ibs. per hr. A pharmaceutical 
house uses an 8 in. model to produce 
procaine-penicillin fines in the 5 to 20 
micron range. Iron oxide pigment is being 
reduced by a 30 in. Micronizer to 2 to 3 
average microns. . 
Sturtevant will help you plan a Fluid- 
Jet system for your ultra-fine grinding and 
classifying requirements. Write today. 


Can Test or Contract 
Micronizing Help You? 


Test micronizing of your 
own material, or produc- 
tion micronizing on con- 
tract basis, are part of 
Sturtevant service. See for 
yourself the improvement 
ultra-fine grinding can con- 
tribute to your product. 
Write for full details. 
STURTEVANT MILL 
CO., 0 Clayton St., 

Mass. 
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EXHAUST AIR 
Gagram of Sturtevant designed micronizing system using com 
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to problems of 


HANDLING FREE-FLOWING MATERIALS 


PNEUMATIC CONVEYORS 


Compact, rugged, constant-volume 
conveying systems eliminate costly 
complex installations. Unique, self- 
contained packaged units available 
in stationary and portable models 
for in-plant or outside applications. 


Special Daffin volumetric feeder maintains constant material uni- 
formity in transit. Daffinaire positive air-volume with automatic pressure 
control assures maximum efficiency. One-way (pressure) or two-way 
(vacuum-pressure) systems. Write for ideas . . . Daffin engineering and 
laboratory facilities are ready to help solve your problems. 

AVAILABLE IN STAINLESS STEEL AND OTHER ALLOYS. 


= 
Stationary Two-Way Portable One-Way 


Dattin MANUFACTURING COMPANY 


INDUSTRIAL DIVISION 
3551 NORTH PRINCE STREET, LANCASTER, PENNSYLVANIA 


FIRMS... 


Other titanium dioxide plants 
will be built in India, Aus- 
tralia, South Africa and at 
Grimsby, England. 


Switzerland: Reichhold Chemie 
A. G. is constructing a 
phthalic anhydride plant at 
Hausen bei Brugg. New 10,- 
000-ton/yr. plant to cost $2.5- 
million is scheduled for com- 
pletion by early 1960. 


Africa: Shell Co. of East Africa, 
Ltd. has contracted with 
Kenya for construction of a 
$36-million refinery at Mom- 
basa, Kenya. New refinery, to 
be completed in 1963, will 
have a capacity of 1.4 million 
tons/yr. of fuel oil, kerosene, 
gas oil and diesel fuel. 


Dominican Republic: Colgate 
Palmolive Co. has begun pro- 
duction of soaps, dentifrice 
paste and other consumer 
products at its plant at Ciu- 
dad, Trujillo. New Caribbean 
facilities cost close to $500,- 
000. 


Transfer Many Thermocouples 


With T-E Quick-Coupling Connectors and Panels 


Connector Panels T-E has one for your exact needs. These panels provide flexible, 
centralized control in transferring any number of thermocouples to indicating, multi- 
point recording and controlling pyrometers. Ideal for patch panel use, they are 
available in many compact shapes and sizes — with interchangeable plugs and jacks 
in 1-C, C-C, and C-A. A panel for 48 thermocouples and 16 pyrometers measures only 
134%,” x 7%”. Polarity markings and screw-fastened connections make wiring easy. 
Quick-Coupling Connectors These connectors permit fast, easy making and 
breaking of thermocouple circuits. Durable construction guarantees long, dependable 
usage. Polarized and mechanically interchangeable, all plugs and jacks are of 
standard matched thermocouple materials. Spring-loaded contacts with long wiping 
surfaces provide firm but easily broken connections. 


Write for Builetin 23 —E 


Thermo Electric 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 


[Metin 


Italy: Independent natural gas 
producers in the Po valley, 
have formed a company to 
operate a new methane proc- 
essing plant at Adria, near 
Rovigo. New facility will cost 
$750,000. 


Strahman Valves, Inc., manu- 
facturer of valves, mixing 
units, nozzles and level gages, 
is moving from New York, 
N. Y., to a new location in 
Florham Park, N. J. Reloca- 
tion is tied to a broad expan- 
sion program; new site will 
provide more space for man- 
ufacturing. 


Hodag Chemical Corp. has 
moved its production, contrel 
and office facilities to a new 
location in Chicago, Ill. In- 
cluded in new facilities is a 
sonic homogenizer for sili- 
cone antifoam manufacture. 
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Accurate 
Flow Control 


of Viscous Fluids 


Jacketed 


Diaphragm 
Control 
Valves 


. . apply heat uniformly through- 
out the valve from flange to flange 
and up to the stuffing box. Product 
viscosity is easily maintained at 
minimum levels for maximum con- 
trol accuracy. Sluggish valve action 
is eliminated as there are no un- 
jacketed areas for cold slugs to form. 
Smooth surfaces and large sweeping 
contours of the internal body allow 
product movement through the 
valve with low friction losses. 


Valve will operate 
in response to con- 
trol air from any 
standard 3-15* 
range pneumatic con- 

troller. Diaphragm 
operators for 6-30 * 
ranges are available. 


Trim is stainless 
steel—plugs and seats 
can be hard-faced for 
resistance to wear 
from abrasive prod- 
ucts. Standard pack- 
ing is Teflon with or 
without lubrication. 


Bodies are semi- 
steel, Ductile Iron, 
steel or stainless steel 
to suit application. 


” 


Sizes range from 114” to 4”. 
Larger sizes on application. 


For complete details and dimen- 
sions write for supplement catalog 
356-S. 


Parks-Cramer Co. 


PROCESS HEATING DEPARIMENI 
FITCHBURG 13, MASSACHUSETTS 


How did this team 
solve an age-old 
weighing problem ? 


Since 5,000 B.C. men have been trying 
to devise a pivot balance that would be 
highly sensistive yet remain accurate. 
The breakthrough came in 1956 when 
the United States issued a patent for a 
“Thayer Flexure Plate” Leverage Sys- 
tem. A team of engineers and business- 
men, aware of industrys great 
cumulative loss of materials in weighing 
operations, had invented a revolutionary 
new scale. 

Knife-edged pivots that progressively 
wear and change were replaced by 


Thayer Flexure Plates that move only 
.001”, yet accurately reflect the minutest 
changes in weight. This firmly joined 
lever withstands shocks and vibrations 
indefinitely. Dirt and dust are no longer 
a problem. Thayer guarantees this lever- 
age system accurate for the life of the 
scale. 


How Can It Save You Money 

Year After Year? 

Working in conjunction with straight 
electrical controls, it forms the most 
reliable, low maintenance system ever 
devised to control processing or mate- 
rials handling by weight. Literature on 
its application to filling, batching and 
checkweighing operations is available 
on request. 


THAYER SCALE 


AUTOWEIGHTION SYSTEMS FOR FILLING, 


THAYER SCALE CORP. 
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THAYER PARK, 


BATCHING AND CHECKWEIGHING 


PEMBROKE, MASS. 
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ASSURE 
LOWER 

COST, 
MAINTENANCE, 
DOWNTIME 


PHOTO COURTESY OF KOPPERS co. 


Bethlehem’s seven decades of experience, and 
manufacturing facilities should be investigated 
by you before purchasing autoclaves either jack- 
eted or not for any temperature or pressure. 


Full advantage of every material of construc- 
tion used whether it be mild steel, stainless steel, 
monel, carpenter 20 or clad—is taken by using 
ASME code accepted methods such as stress re- 
lieving, X-ray, etc. 


Downtime and maintenance is reduced by 
sturdy design of drive and agitator. 


For information relating to our autoclaves, 
kettles, pan and horizontal dryers (continuous 
and batch), reactors, and chemical castings, write 
for our 8-page brochure. No obligation. 


For Better Chemical Processing Equipment consider 


Bethlehem’s Experience. 


4 PLAZA SQUARE _ BETHLEHEM, PENNSYLVANIA 


American Coke & Coal Chemicals 
Inst., annual meeting, Greenbrier. 
Oct. 19-20 

White Sulfur Springs, W. Va. 


American Standards Assn., national 
meeting, Sheraton Hotel. 
Oct. 21-23 French Lick, Ind. 


National Lubricating Grease Insti- 
tute, annual meeting, Roosevelt 


Hotel. 
Oct. 26-28 New Orleans, La. 


Independent Petroleum Assn. of 
America, annual meeting, Statler 
Hilton Hotel. 

Oct. 26-27 Dallas, Tex. 


American Institute of Chemical En- 
gineers, New York Section, annual 
Hotel New Yorker. 

t. 27 New York, N. Y. 


Assn. of Consulting and Chemical 
Engineers, annual symposium and 
banquet, Sheraton-McAlpin Hotel. 
Oct. 27 New York, N. Y. 


Society of Aircraft Materials and 
Process Engineers, Sealant and 
Sealing Symposium, Institute of 
Aeronautical Sciences Building. 
Oct, 28-30 Los Angeles, Ca f. 


Armour Research Foundation, an- 
nual computer conference, Mor- 
rison Hotel. 

Oct. 28-29 Chicago, Ill. 


American Institute of Chemical 
Engineers, South Texas Section, 
annual technical meeting, Moody 
Center. 

Oct. 30 Galveston, Tex. 


Canadian Chemical Specialties 
Manufacturers Assn., annual 
meeting and convention, Royal 
York 
Nov. 2-4 Toronto, Ont. 


Atomic Industrial Forum, annual 
meeting, Sheraton-Park Hotel. 
Nov. 2-3 Washington, D. C. 


Metallurgical Society, American In- 
stitute of Mining, Metallurgical 
and Petroleum Engineers, National 
Metals Congress, Morrison Hotel. 
Nov. 2-5 Chicago, Ill. 


American Society for Metals, annual 
meeting and congress, Interna- 
Amphitheatre. 

Nov. 2-6 Chicago, Il. 


Industrial Management Society, In- 
dustrial Engineering and Manage- 
ment Clinic, Hotel Sherman. 

Nov. 4-6 Chicago, Ill. 


American Nuclear Society, national 
meeting, Sheraton Park Hotel 
Nov. 4-6 Washington, D. C 


Technical Assn. of the Pulp and Pa- 
wed Industry, Alkaline Paper Con- 
e 


rence, Robert Hotel. 
Nov. 4-6 ksonville, Fla. 


Eighth Annual Instrumentation 
onference, Louisiana Polytechnic 


Institute. 
Nov. 5-6 Rushton, La. 


Chemical Market Research Assn., 
meeting on consumer chemicals. 
Nov. 9-10 Chicago, Ill. 
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Sodium Alcoholates Act as 
Catalysts for Formation of 
Graft Polymers by Milling 


Government researchers reported recently 
that graft polymers can be prepared by milling 
the component resins together on an ordinary 
roll mill with an anionic catalyst such as a 
sodium alcoholate. The reactants need not be 
solubilized, since reaction takes place right 
on the mill. 

So far, styrene has been grafted onto poly- 
butadiene and onto a copolymer of butadiene 
and acrylonitrile by this process. In a typical 
preparation, polybutadiene is milled with dis- 
persed sodium until the mixture reaches 60°C. 
After cooling the rolls to 20°C., styrene is 
added, then propinol. Cooling stops and poly- 
merization begins. 

Temperature control is of the greatest im- 
portance to the success of the reaction. Too 
much heat causes gel formation; too little 
yields polystyrene. The researchers report that 
stabilizers need not be removed from the 
resins since they do not interfere with the 
grafting process. Resins can therefore be 
stored until used. No inert atmosphere is nec- 
essary. 

Information on the preparation of sodium 
dispersions and their use as polymerization 
catalysts generally, as well as their use for 
sodium alcoholate preparation, is contained 
in U.S.I.’s brochure on Sodium Dispersions. 
This brochure may be obtained on request. 


n-Butyl Alcohol Data Sheet 
Just Issued by U.S.I. 


n-Butyl alcohol — solvent for coatings and 
resins and intermediate for plasticizers, res- 
ins, weed killers, ore flotation agents and 
many other compounds —is described in a 
new technical data sheet now available from 


Specifications, properties, shipping and 
application information are included. The 
advantages of the material as a solvent for 
nitrocellulose lacquers are highlighted. 

The data sheet can be obtained from U.S.I. 
sales offices or from the Industrial Alcohol 
and Solvents Sales Department at 99 Park 
Avenue in New York. 


Ether Gives 
Diesels Quick Start 


Ethyl ether and a lubricant have been com- 
bined in an aerosol formulation designed to 
permit quick starting of diesel engines in 
cold weather. 

The formulation, recently put on the market 
in pressurized cans, is said to be low in cost 
and to perform at temperatures down to minus 
60°F. Advantages cited for this priming fuel 
include: reduced dilution and wear, minimiz- 
ing of strain on engine parts and batteries, 
prevention of downtime, elimination of tow- 
ing and extra labor costs. 


New Uses Developing Rapidly 
For Polyethylene Film in 


Chemical Plant Construction 


Film Makes Ideal Moisture Barrier for Buildings and Roads; 
Protects Construction Machinery, Equipment and Materials. 


The ready availability of low-cost polyethylene film in a wide range of widths, 
lengths and thicknesses is changing the face of the construction industry. New 
building practices and techniques are evolving rapidly to take advantage of the 


New Analysis for Naphthas 
Uses Gas Chromatography 


At the ACS meeting at Atlantic City in 
September, it was reported that a shortened 
analysis for olefin-free naphthas has been 
developed. Gas chromatographic methods, 
using ethyl chloride as an internal standard, 
is said to give the content of Cs and lighter 
components in these naphthas in one-third 
the time formerly required by standard low- 
temperature fractional distillation (LTFD) 
methods. 

The naphtha sample, blended with ethyl 
chloride, is injected onto Silicone 200 on a 
column of Celite. The technique involves re- 
versing the flow of the helium carrier gas 
after n-pentane has come off, te backflush the 
heavier components from the column. 

In addition to the time-saving aspects of the 
new method, it is claimed to give outstanding 
reproducibility as well as improved accuracy 
over the LTFD method. 


excellent moisture barrier characteristics, 
strength and light weight of the material. 
Another great advantage in construction 
work is the durability of polyethylene film. It 
has great toughness and elasticity and will take 
considerable abuse without tearing. It stays 
flexible under all types of weather conditions. 


Film Valuable in Concrete Work 


Constructors of chemical plants, commer- 
cial buildings, homes and other structures are 
employing polyethylene film for three general 
types of jobs: in concrete work; as a vapor 
barrier for interiors; as a protective covering. 

As a curing agent for concrete slabs, poly- 
ethylene film laid over the watered, hardened 
concrete retards evaporation and allows the 
slab to age slowly, giving maximum hardness. 
The sheet can then be used again, either for 
the same type of job, or under a foundation 
slab or concrete road section as a moisture 
barrier base. 

Because of its flexibility, 
strength and light weight, x> 
polyethylene film has proved 


Polyethylene tarpaulin being placed over building materials during plant construction. 
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easy to handle in concrete work, and cuts 
down on tearing, which has been a problem 
with many other materials. 


New Use in Tilt-Up Construction 


In tilt-up slab concrete construction, poly- 
ethylene film is being used as a bond-breaking 
barrier. A layer of film is laid on the surface 
on which the slab will be poured, to separate 
it from that surface. After drying, the poured 
slab can be tilted up from the surface quickly 
and easily. Its undersurface is smooth, and 
it has received a strong, even cure because 
of the moisture barrier characteristics of the 
film. 

In the pouring of foundation walls, poly- 
ethylene film is being employed to line the 
forms for smooth finish and better curing. It 
is then attached to the walls before backfilling, 
to act as a moisture barrier for the completed 
foundation. 

Polyethylene film acts as an excellent mois- 
ture barrier on side walls and ceilings, in the 
water-proofing of beams, in the flashing of 
stone and brick sills, for flashing window and 
door heads in masonry construction—in short, 
for all types of moisture-proofing work on 
buildings. 


Film Protects Work and Personnel 


Finally, chemical constructors find that 
polyethylene film gives excellent protection 
from the weather — for men, structures, equip- 
ment, machinery and materials. On unfinished 
buildings, it keeps out wind and dirt while 
permitting the sun’s light and heat to enter. 
Work can continue, uninterrupted by cold or 
storm. And as a tarpaulin, polyethylene film is 
light and easy to handle — provides the most 
inexpensive protection available for expen- 
sive equipment. 

The future of polyethylene in the building 
industry continues to be brightened by new 
applications. For example, “bubble houses” 
held up by air pressure show promise as 
economical shelters for construction work or 
temporary storage. New uses such as these 
promise to further the spectacular growth 
which has been characteristic of polyethylene 
in recent years. 


POLYETHYLENE RESINS 
PETROTHENE® Polyethylene Resins 


Intact 


Another New UV Absorber 
Developed for Polyethylene 


A metal-organic stabilizer has been devel- 
oped to protect polyethylene film, sueet and 
monofilaments against deterioration from ul- 
traviolet action during outdoor exposure. It is 
claimed that a two- to five-fold increase in 
the useful life of the finished product can be 
obtained through incorporation of this stabil- 
izer into the resin. 

The compatability of the product with poly- 
ethylene and its high thermal stability are said 
to make it suitable for low-gauge films where, 
because of the high ratio of surface area to 
volume, conventional UV absorbers are not 
too effective. 

As little as 0.25% of the product has been 
found to give effective stabilization. However, 
0.5% is generally recommended. At these con- 
centrations, the very slight green color im- 
parted is reported to be negligible, particu- 
larly in !ow-gauge stock. The material is also 
recommended for use with polyolefins other 
than polyethylene. 

The following typical weathering data is 
given for conventional polyethylene: 


Percent Elongation Versus Hours 
of Accelerated Weathering* 


Hours of Exposure 
150 | 250 


Stabilizer 
Concentration, % 


0.0 (unmilled sample) 105 
0.0 (milled sample)** 86 
0.2 (milled sample)** 


0.5 (milled sample)** 247 


*Accelerated weathering conducted in Fade-O-Meter. 
Five-mil, extruded film used for tests, 


**Standard procedure includes 10-minute milling of 
resin and additive, at or near melt temperature 
of respective resins, on 2-roll plastics mill, to 
insure complete dispersion, 


Top grade resins for film extrusion, paper coating, electrical wire and 
i Idi blow Iding and thermo- 


PRODUCTS OF U.S.1. 


Sodium Oxalacetate, Sodium Ethylate, Urethan U.S.P. (Ethyl Carbamate), 


Riboflavin U.S.P. 


TECHNICAL DEVELOPMENTS _|| 


Information about manufacturers of these 
items may be obtained by writing U.S.1. 


New, all-inorganic zinc coating is designed to 
give high galvanic protection and to eliminate 
sub-film rusting in fresh and salt water, sol- 
vents. Claimed effective from —80°F to +750°F. 
Can be used as single coat or as prime coat. 
No. 1520 
Handbook on properties of rare earth metals 
and compounds is now being sold. Brings to- 
gether for first time current data on physical, 
crystal, chemical, mechanical, electrical, mag- 
netic, nuclear and thermodynamic properties 
of the 15 rare earth metals plus yttrium. 
No. 1521 
Electron beam welding process has been devel- 
oped for zirconium, hafnium, tantalum and 
other reactive metals impossible or very dif- 
ficult to weld by ordinary means. Uses high 
intensity beam in high vacuum. No. 1522 


Fact file on titanium and titanium alloys can 
now be obtained. Booklet contains sections on 
high temperature performance, corrosion and 
erosion resistance, properties, metallurgy, ma- 
chining, fabrication, welding and testing. 

New use for molecular sieves —to both store 
and tame a large number of chemical compounds 
which are extremely volatile, toxic or reactive 
— is described in a booklet now available on 
chemical-loaded molecular sieves. No. 1524 


Phospho and silico molybdic acids are now be- 
ing produced in experimental quantities. Sug- 
gested for use in analyses and in petrochemical 
and pigment fields, as catalysts, organic pre- 
cipitants and corrosion inhibitors. No. 1525 


An atomic industry directory of products, equip- 
ment and services can now be purchased. Gives 
product and service profiles of over 200 industrial 
organizations active in development and use of 
atomic energy here and abroad. No. 1526 


Colorimetric unit for quick-testing of low con- 

centrations of dissolved oxygen in boiler feed- 

water is now on market. Claimed accurate to 

within two parts per billion of oxygen. Said to 

be easy to use by inexperienced CPORHOTS. ag 
lo. 


Tetranitromethane oxidizer for high-energy liq- 
uid and solid rocket and missile fuel systems is 
described in new data sheet. Active oxygen 
content is close to liquid oxygen while formu- 
lation of stable, storable fuels is easier. 
No. 1528 


New pH calculator, set up like a slide rule, 
solves complex problems involving concentration 
of buffer solutions, rapidly and easily. Eliminates 
logarithm calcuations with scales that can be 
read to second decimal place. No. 1529 


ine, N-Acetyl-DL-Methionine, Urethan 


Mathi 
DL 


Pharmaceutical Prod 


USP, Intermediates. 


cable coating, 
forming. 


CHEMICALS 


Fusel Oil, Ethyl! Acetate, 


Organic Solvents and Intermediates: Normal Buty! Alcohol, Amy! Alcohol, 
Normal Butyl Acetate, Diethy! Carbonate, 


ANSOL PR. 


Heavy Chemicals: Anhydrous Ammonia, Ammonium Nitrate, Nitric Acid, 
Nitrogen Fertilizer Solutions, Phosphatic Fertilizer Solution, Sulfuric Acid, 
Caustic Soda, Chlorine, Metallic Sodium, Sodium Peroxide. 

Alcohols: Ethyl (pure and all denatured formulas); Anhydrous and Regular 
Proprietary Denatured Alcohol Solvents SOLOX®, FILMEX®, ANSOL® M, 


Animal Feed Products: Antibiotic Feed Supplements, 
ate, Choline Chloride, Special Liquid CURBAY, Menadione (Vitamin K3), 


Calcium Pantothen- 


Acetoacetanilide, 
Ethyl Aceto- 
Ethylene, Ethyl 


Ethy! Ether, Acetone, 
Acetoacet-Ortho-Toluidide, 
Ethy! Chloroformate, 


DIATOL®, Diethyl Oxalate, 
Acetoacet-Ortho-Chloranilide, 
acetate, Ethyl Benzeylacetate, 


DL-Methionine, MOREA® Premix, Riboflavin Products, U.S.1. Permadry, 
Vitamin By, Feed Supplements, Vitamin D3. 


PUSTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 


U.S.I. SALES OFFICES 
Atlanta * Baltimore * Boston * Chicago * Cincinnati * Cleveland 
Detroit * Kansas City, Mo. * Los Angeles * Louisville * Minneapolis 
New Orleans * New York * Philadelphia © St. Lovis * San Francisco 


5 Basic Cylinder Designs Meet 
Every Pumping Requirement 


Spring loaded packing 


Packing adjusting screw style 
stuffing box 


Ball valve, hardened inserted 
valve seat 


Ball valve, removable seats 


Gaulin Triplex Pumps 
Increase Your 
Pumping Capacity, 
Extend Your Pumping 

Pressures... 


Reduce Operating and 
Maintenance Costs, Too! 


Gaulin Horizontal Triplex Pumps handle large 
volume of all types and densities of fluids. Rugged, 
compact and dependable, they provide long serv- 
ice life at minimum maintenance costs in transfer, 
metering and spray drying applications. 
Horizontal Design provides well area separating 
product from crank case. 

Well Area can be gasketed for maintaining ste- 
rility . . . or for inert compatible chemicals (gases 
or liquid) for hazardous materials. 

Gaulin Cylinder can be disassembled in minutes. 
Capacities from 50 to 6500 GPH . . . pressures 
from 500 to 12,000 psi. 

Write for Bulletin P-55. At the same time ask for 
GTA ... Gaulin Technical Assistance . . . for ex- 
perienced advice and factual data on the best 
method to move or blend your product. 


71 Garden Street, Everett 49, Mass. 
World's largest manufacturer of stainless steel 
reciprocating, rotary, pressure exchange pumps, 
ispersers, homogenizers and colloid mills. 
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Ask GTA... 


Gaulin Technical Assistance — 
for data on the complete Gaulin 
line: Homogenizers, Colloid Mills, 
Submicron Disperser, Triplex 
High Pressure Pumps and HX 
Pumps. Get GTA from your 
nearest Manton-Gaulin Repre- 
sentative ... 

Akron 8, Ohio 


White Industrial Sales and Equipment Company 
9 Second Bidg. 


D. B. Gooch Associates, Inc. 

5018 First Avenve, North 

Boston, Mass. 

Joseph H. Bertram & Company, inc. 
570 Hillside Avenue 

Needhom Heights 94, Mass. 


Calgary, Alberta 

Harvey Carruthers, Limited 

122 17th Avenue, S.E. 

Charleston 1, West Va. 

White Industrial Sales and Equipment Company 
1033 Quarrier Bldg. 

Chicago 6, Ill. 

Fuente and Webster Inc, 

549 West Randolph St. 

Cincinnati 2, Ohio 

White Industrial Sales and Equipment Company 
140 West Sixth St. 

Clearwater, Fla. 

Johnson Roney Il and Associates 

P. O. Box 26 

Cleveland 15, Ohio 

White Industrial Sales and Equipment Company 
227 Hanna Bid 

Detroit 36, h. 

H. A. Reed Company 

19465 James Couzens Highway 

Denver 18, Colorado 

Alldredge & McCabe 

847 East 17th Ave. 

Houston 2, Texas 

Edward Soph Company 

768A M& M Bldg. 


Avels Sales & Engineering Co. 
1407 E. Riverside Dr. 
Los Angeles 39, Calif. 
E. M. Underwood and Company 
2901 Rowena Avenue 
Minneapolis 3, Minn. 
George R. Mellema Co. 
620 Plymouth Bldg. 
Montreal 9, P. Q. 
Richardson Agencies Ltd. 
640 Laurentian Blvd., Suite 4 
Postal Address: P. O. Box 2, Station O, 
Montreal 9, 

ark, New Jersey 
Frederick E. Hestein & Associates 
Benninger Building 
1429 Route 22 
Mountainside, N. J. 
New York City 24, N. Y. 
Kenneth S. Valentine Inc. 
111 West 83rd St. 
Oakiand 11, California 
E. M. Underwood and Company 
4385 Piedmont Ave. 
Philadelphia, Pennsylvania 
R. W. Fox Company 
P.O. Box 196 
Newtown Square, Pa. 
Pittsburgh 22, Pa. 
White Ind. Sales and Equipment Co. 
612 Farmers Bank Bidg. 
Portiand 14, Oregon 
The Burhans-Sharpe Co. 
Weatherly Building 
St. Louis 8, Missouri 
Wharton L. Peters Machinery Company 
3863 West Pine Bivd. 
Seattie 4, Washington 
The Burhans-Sharpe Co. 
1731 First Avenue, S. 
Toronto, Ontario 
Richardson Agencies Ltd. 
164 Bentworth Ave. 
Postal Address: P. O. Box 8, Station T. 
Toronto 19, Ontario 


202 East 1 8th 

Vancouver 10, B. C. 

Harvey Carruthers, Limited 

9 East Broadway 

West Hartford 7, Conn. 

Joseph H. Bertram & Company, Inc. 
998 Farmington Avenve 


7 
A. W. Johnston Co. 
an 
Poppet Valve, stainless steel 
e 
| aulin 
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WEINMAN 


split case pumps 


There are seemingly endless varieties of 
applications for Weinman Type SB, single 
stage, double suction pumps. They’re ideal for 
any low head, small capacity liquid handling 
job. 

Purchase price is surprisingly low. In addi- 
tion, Operating costs are rock bottom, too. 
The horizontally split case design simplifies 
maintenance. If necessary, the active rotating 
element can be removed without disturbing. 
piping, connections, fittings or driver. Type SB 
pumps are regularly furnished in cast iron with 
bronze fittings, but are available in other metals 
or special alloys for severe conditions. 


For your free copy of 


Bulletin No. 1000 which 


gives 


complete information and 


performance curves for 
versatile pumps, call 


these 
your 


Weinman pump specialist. 
He’s listed in the Yellow Pages. 


Or, write to us. 


«WEINMAN PUM 


290 SPRUCE ST. COLUMBUS 8, OHIO 


Centrifugal Specialists 


MFG 
co 


NEW EQUIPMENT .. . 


(Continued from p. 180) 
horizontal plane as the shaft 
centerline, vertical shaft move- 
ment is minimized, eliminating 
the compensations usually re- 
quired for support of conven- 
tional foot-mounted turbines. 

Each of the new single-stage, 
mechanical drive turbines is 
also adaptable to natural-gas 
expansion, and to other gases 
such as Freon.—Dean Hill 
Pump, Indianapolis, Ind. 130E 


Positioner-Controller 


Two-in-one instrument de- 
creases maintenance costs. 


Claimed to be the first of its 
kind on the market, the new 
Pilot-Positioner combines the 
functions of two instruments. 
First, it acts as an indicating 
pneumatic controller for tem- 
perature or pressure. Secondly, 
it amplifies air pressure to pro- 
vide accurate and rapid posi- 
tioning of an air-operated con- 
trol valve. 

Valve manufacturers can 
mount Pilot-Positioner on most 
makes of diaphragm motor 
valves, or on certain other types 
of pneumatic operators. The 
unit requires only one air sup- 
ply—this feature gives rise to 
installation and maintenance 
savings. Transmission lags are 
small, and precision and speed 
of positioning are high. 

Pressure elements cover the 
range of 30 in. Hg vacuum to 
10,000 psi. Filled-system ther- 
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mal elements cover —350 to 
1,000 F.—U.S. Gauge Div., 
American Machine and Metals, 
Inc., Sellersville, Pa. 244A 


A FULL LINE 


Metering Pump 


Diaphragm unit will not 
distort flow rate. 


Developed for positive-dis- 
placement metering of a wide 
range of corrosive and noncor- 
rosive liquids, a new pump sat- 
isfies requirements of high ac- 
curacy and low-flow metering. 
Four flow ranges provide out- 
puts up to the maximum of 2.5 
gph. 

Materials of construction in- 
clude plastics, stainless steel, 
nickel, etc. Operating mechan- 
ism is totally enclosed and com- 


pletely submerged in oil. Con- al 

igh grade abrasive TT _PA., 
struction includes a_ built-in and ceramic products, Kaiser Chemicals offers planta ieee 
over-pressure relief valve, Maxi- you two grades of calcined alumina: KC-1 and > CALIF. 1924 Broadway 
mum output pressure is 500 psi. KC-2. These are high-purity, uniform quality ' 3 2. y 
—CC Pump Div., Clark-Cooper aluminas, both available in coarse and fine 
Co., Palmyra, N. J. 245A particle sizes. 

And for manufacture of electrical and electronic 4 AAISER 

grade ceramics—where superior dielectric CHEMICALS 
properties over a wide temperature range are 

required — Kaiser Chemicals now offers grades Send Coupon For New Technical 
KC-10 and KC-14. These are high-purity aluminas Brochure, “Kaiser Aluminas” 
produced with very low soda content. 


Typical Chemical Analyses: 
KC-1 KC-2 KC-10 
Sid. 0.02% 0.02% 0.10% 
Fe.0; 0.02 0.02 0.02 
Ti. 0.002 0.002 0.002 
Na.0 0.60 0.50 0.10 
Loss on 
ignition 0.70 0.10 0.15 
Al,03 (by 
difference) 98.658 99.36 99.5 99.6 


" This wide range of top grade aluminas is designed 
Control Valve to meet your specific performance requirements. 
, : For prompt service, or for complete specifications 
Straight - through design on any special alumina product, call or write 
cuts friction loss. Kaiser Chemicals Division, Dept. A9632, Kaiser 


S e Aluminum & Chemical Sales, Inc., at any of the 
Fluids move in a direct and regional offices listed at right: 


unrestricted straight line 
through the new Straight-Flow 
control valve at all throttling 


plete information on the NEW Kaiser special alumina 


Please send your new technical brochure with com- 
products to: 


Kaiser Chemicals Division, Dept. A9632 
1924 Broadway, Oakland 12, California 
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Life in these excited states... 


Highest pump- 
ing efficiency, 
with faultless 
corrosion resist- 
ance. Hard rub- 
ber casing and 
impeller; Has- 
telloy C shaft. 
80 gpm. Bul, 
CE-55. 


Liquids never 
touch metal in 
Ace diaphragm 
valves! Rubber 
or plastic-lined 
cast iron, or 
solid plastic 
bodies. Sizes 
to 6”. Ask for | 
facts. 
| 
J 


“I don’t care if it 
does do the trick 
in your attic!” 


Fire the 


bucket brigade! 


No time for passing the bucket 
when corrosion threatens. With one 
quick decision you put an end to 
85 to 100% of these problems. Just 
specify Ace chemical-resistant plas- 
tic piping and rubber-protected 
equipment. The long-term cost is a 
drop in the bucket. American Hard 
Rubber Company’s 108 years of 


experience is at your service. 


High-impact, 


rubber- plastic, 
most economi- 
cal for average 
chemicals. 4% to 
6”. Screw or sol- 


All-purpose rig- 
id PVC. Sched. 
40, 80 & 120, % 
to 4”. Threaded 
or socket-weld 
fittings. Valves 
Y% to 2”. NSF- 
approved. Free 
Bul. CE-56. 


processing equipment of rubber and plastics 


“AMERICAN HARD RUBBER COMPANY 


DIVISION OF AMERACE CORPORATION 
Ace Road * Butler, New Jersey 


NEW EQUIPMENT .. . 


positions. As such, the valve 
has an ability to pass more 
fluids for a given pressure, and 
with less turbulence. In typical 
applications, installation of a 
Straight-Flow unit has _in- 
creased over-all capacity as 
much as 20%. 

Since flow concentrates in a 
triangle-shaped orifice instead 
of in an annular ring, the valve 
allows passage of much larger 
solid particles at any given se:- 
ting. This characteristic pre- 
vents clogging. 

Sizes run from 3 to 4 in.; 
pressures to 10,000 psi.—Gen- 
eral-American Valve Co., Co- 
rona del Mar, Calif. 245B 


Flight Conv 


Cleaning action prevents 
intergrade contamination. 


eyor 


Flite-Flo, a new flight con- 
veyor that is fully enclosed and 
self-cleaning, can readily move 
free-flowing, granular, non- 
abrasive bulk material in hori- 
zontal or limited-incline paths. 
Each unit consists of a single 
strand of combination chain 
carrying spaced flights, operat- 
ing within a covered U-trough. 

Flexible, nonmetallic mate- 
rials stiffened by steel plates, 
which are bolted to chain at- 
tachments, form the flights. The 
flights match trough contour to 
insure effective cleaning action 
and to prevent contamination 
when handling several different 
materials successively in the 
same unit. Numerous drive ar- 
rangements are offered.—Link- 
Belt Co., Chicago, Ill. 246A 


October 19, 1959—CuEmMicAaL ENGINEERING 


WW 

| | Mi, | 

aalyd 

NE 
NV <> y/ 
4 

| 

THROATED \ 
| 
246 


Pipe Beveller 


Air-driven machine speeds 
field welding jobs. 


Bev-L-Grinder can accurately 
bevel 6- to 18-in. pipe in prepa- 
ration for field welding. The 
grinder‘s head locks at angles 
of 20, 374 and 90 deg. 

Cutting action is fast and 
easy to control—the operator 
simply rotates the head around 
a self-centering spindle. Power 
source is a 6,000-rpm. air mo- 
tor.—The E. H. Wachs Co., Chi- 
cago, Ill 247A 


Pelletize-Mix Disks 


For continuous agglomera- 
tion or mixing operations. 


Laboratory tests and field in- 
stallations indicate that a 
standard line of pelletizing-mix- 
ing disks develop a_ given 
homogeneity of mixture with 
significantly less retention time 
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Life in these axeited state... 


“So you've got some 
leaks .. . look, new 
pipe costs money!” 


Ace chemical- 
resistant rubber- 
lined steel pi 
best for high- 
pressure, big 
sizes, or abra- 
sives. Pipe, fit- 
tings and valves 
1% to 24”, 


Troubles coming 
in waves? 
Try Ace-Ite pipe 


Ace-Ite Plastic Pipe ...a tough, 
chemical-resistant ABS rubber- 

resin blend . . . is the surest way to 

stem the tide of corrosion. One of 
eight types of Ace pipe, it’s ideal by top quality 
for general use, handles most 
chemicals. It’s been around long ini 

enough so we know what it'll do. 

And you'll like the price. Ask for 

Bulletin CE-80. 


pacity to 360 
. Cast iron 


Variety and qual- 
plastic piping. 


Design assist- 


Riviclor PVC, 


ity to match any 
| 


ance and facili- 
ties for molding 
special fittings, 
pump parts, etc., 
of plastics or 
hard rubber. 
Also large hand- 
fabricating fa- 
ciliti 


Ace-Ite rubber- 
plastic, Parian 
poly, Ace Saran, 
Tempron high 
temperature 
nitrile, hard rub- 
ber-lined steel. 


AMERICAN HARD RUBBER COMPANY 
DIVISION OF AMERACE CORPORATION a 


Ace Road * Butler, New Jersey 
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3M THE RAW MATERIALS OF PROGRESS 


KEL-F’ PLASTIC HELPS TRIGGER FASTEST 


6000 rounds per minute! That’s the sting of the Vulean— 
new 20mm aircraft cannon produced at the General Electric 
Company’s Missile Production Section, Burlington, Ver- 
mont, with a big assist from 3M KEL-F Brand Halo- 
fluorocarbon Polymers. 

Vulcan is electrically fired. Hence, its bolt and pin must 
be insulated. KEL-F Plastic met the rigid criteria for the 
firing pin liners because it is oil-resistant, has extremely 
favorable high-temperature properties, including a low 
coefficient of expansion. KEL-F Plastic was specified for 


these reasons, and also because it is easy to mold. 
KEL-F is a Reg. T.M. of 3M Co. 


(fining ano comPANY 
WHERE RESEARCH IS THE KEY TO TOMORROW 


248 


The plastic gates through two small orifices . . . must meet 
tolerances as close as .001”—an extremely difficult molding 
job made easier by KEL-F Plastic’s moldability. Yet, the 
KEL-F Plastic liners (see arrows in inset) perform well 
under the exacting specifications demanded, the extreme 
temperature ranges encountered. Liners molded by G-W 
Plastic Engineers, Inc., Bethel, Vermont. 

When tough insulation problems have you up in the air, 
remember KEL-F Polymers. They are finding increasing 
use in missiles, rockets and aircraft applications. Their 
performance characteristics are yours for the asking. 


CHEMICAL DIVISION 
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80% WEIGHT REDUCTION achieved with 3M 
Fluorochemicals. Airborne electronics equip- 
ment produced by The Martin Company is 
now protected from internally generated 
heat with 8M inert fluids. 

The result—a cut in weight to less than 200 
pounds from the former weight of more 
than half a ton. In addition, the new equip- 
ment outperforms the old under extremes 
of temperature, altitude and aircraft speed. 


3M inert fluids are non-explosive, non- 


corrosive, non-toxic and odorless. They are 
ideal as evaporative coolant and insulators. 


GUN IN SKY 


See what 3M Chemicals can do for you! 
For free literature, write on your com- 
pany letterhead, specifying product 
interest, to 3M Chemical Division, 
Dept. KAL-109,St. Paul 6, Minnesota. 


3M CHEMICAL DIVISION, MANUFACTURERS OF: 


Acids « Resins + Elastomers « Plastics + Oils, 

Waxes and Greases + Dispersion Coatings 

Functional Fluorochemicals Surfactants 
and Inert Liquids 


NEW EQUIPMENT .. . 


than conventional batch or con- 
tinuous mixers. The disks are 
equally effective for pelletizing 
operations. 

Fines feed onto the disk 
where they contact water or 
waste liquor sprays. A rolling 
action pelletizes the fine ma- 
terial and automatically classi- 
fies the pellets. The product is 
uniform in size and relatively 
strong. 

Developed by Lurgi Co. of 
Frankfurt, Germany, the disks 
are being manufactured and 
sold in this country under an 
exclusive license agreement. 
Sizes vary from 3.25 to 16.5 ft. 
in diameter.—Dravo Corp., 
Pittsburgh, Pa. 247B 


Eleetron Aecelerator 


Industrial model added to 
manufacturer’s line. 


Especially suited for irradia- 
tion of thin plastic films, syn- 
thetic fibers or gaseous and liq- 
uid chemical reactions, the new 
Dynamitron electron acceler- 
ator provides an output, which 
at 100% efficiency, will process 
6,000 megarad-lb./hr. Scan 
widths up to 36 in. are avail- 
able. { 

This newest member of the 
manufacturer’s line is distin- 
guished by its high beam cur- 
rent, low cost per kilowatt out- 
put and basic reliability. Model 
EA-K 500 is 3 ft. in diameter by 
6 ft. long, excluding the beam 
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Designed for Chemical and 


Pharmaceutical industries 


AM TYP 


Drajn Va ves 


The Stra}man Drain Valvelis the only 
valve that Eannot clog up. it is so de- 
Signed thaf in the closed position the — 

fon OF ram extends up inte he tank 
pr ing any possibilty the 

Gaming plugged. 
position, full) and 
is assured asi fherpiston 
n into the boniet jeaving 
y open passage fOr Tema 
ig through. 


STRAHMAN 
VALVES, INC. 
NICOLET AVE., FLORHAM PARK, WN. J. 
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mi, . 
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an adams report 


NO. 3 OF A SERIES 


WATER IS VITAL 


to your job 


The demand for industrial water will 
all but double in the next 18 years. 
With 40% of our communities now 
facing water shortage problems, ap- 
proximately two of every five persons 
will be directly affected at work. 


Magazine Editors Voice Concern... 
Chemical Engineering featured the water 
shortage problem in their December 
1957 issue; Plant Engineering ran a fea- 
ture on water conservation in February 
1958; Chemical & Engineering News in 
their March 24, 1958, issue headlined 
a feature story, Needed: An Extra 250 
Billion Gallons of Water a Day by 1975. 
In May, 1958, Water Works 

had a story entitled, There Is Enough 
Water — if We Conserve It! It was 
followed by another article, For Lack 
of Enough Water, Industries Can Be 
Lost, Chemical Engineering Progress in 
January 1958, covered one phase of 
conservation in their Water Reservoir 
Evaporation Control. 

In its September 29, 1958 issue, Steel 
asked, Water, Water Everywhere? and 
came up with the answer, “No!” It 
forecasts the expense of industrial water 
will more than double by 1975. 


Municipal Water Rates Going Up 
American City in its January, 1959 issue 
started a survey of Modern Water 
Rates. Here are a few of the rates 
charged per 1000 gallons for large 
volume users: Ames, lowa — 42¢; 
Blytheville, Ark. — 13¢; Brunswick, 
Ga. — 11%¢; Buhl, Idaho — 6¢; Dow- 
agiac, Mich. — 9¥2¢; Hemet, Calif. — 
12¢; Houlton, Maine — 10%¢; Jackson, 
Tenn. — 12¢; Laconia, N. H. — 13¢; 
North Andover, Mass. — 17¢. 

The above rates are based on the mini- 
mum charge made for water and do not 
include any of the extras that may apply 
in the city cited. For example, some 
areas charge extra for customer-owned 
fire hydrants, fire lines, and sprinkler 
heads. Thus, a normal plant in these 


CONSERVE WATER, OUR MOST 


areas will actually pay more for their 
water than the minimum rate shown 
above. Also, all rates are on a sliding 
scale, so the average rate will be slightly 
higher than that indicated. 


industry Must Face the Facts... 


By 1975, the chances are good that 
more than 20% of capital investment in 
a plant will be spent on water. Included 
in this estimate are: source develop- 
ment, delivery, treatment, piping and 
waste disposal. Already the mythical 
rate of 10¢ per 1000 gallons, which 
Industry considers a maximum charge, 
is a thing of the past. 


...-Recirculation Offers Many 
Advantages 


Possibly the most promising way of 
keeping your water costs down is 
through recirculation. Many plants 
have turned to this method for numer- 
ous reasons: 


a. Total water used sharply reduced. 
b. Waste must be cleaned up before 
discharging, so there’s little additional 
treatment required for re-use. 

c. Heat formerly lost is reclaimed. 

d. Less lost-production time due to 
water failure. 

e. Makes for good community and 
area relations. 

f. Provides a ready supply of water for 
fire service under emergency conditions. 
g. Reclaimed waste can often be de- 
veloped into a valuable by-product. 

h. Maintenance of water cooled heat 
exchangers sharply reduced. 


Filters are becoming more and more 
important as components of a modern 
plant’s water system. If you feel you 
would like to discuss or study your own 
plant’s water problem with a member 
of the R. P. Adams Company, Inc., 
organization, write us today, at 207 E. 
Park Drive, Buffalo 17, N. Y. 


VALUABLE NATURAL RESOURCE 


R. P. ADAMS COMPANY, INC. 


207 E. PARK DRIVE 
BUFFALO 17, NEW YORK 


[ We have a problem involving liquid filtration. Ask your local representative to call on us. 


Name. 


Title 


Company. 


Street. 


City. 
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NEW EQUIPMENT .. . 


extension system. Double as 
well as single scan configura- 
tions are offered. — Radiation 
Dynamics, Westbury, N. Y. 249A 


Pipeline cleaner, a system using 
ultrasonic vibration to pre- 
vent buildup of sediment on 
the inside wall of piping, 
consists of a self-propelled 
generator and a series of 
quick coupling transducers. 
The transducers, when at- 
tached to the pipeline, intro- 
duce the high-frequency 
sound waves throughout the 
system.—Narda_ Ultrasonic 
Corp., Westbury, N. Y. 250A 


Slotted trays provide continu- 
ous support for instrument 
piping, multitube and control 
cables. According to the 
manufacturer, the trays are 
strong and inexpensive, and 
permit dropping-out of tub- 
ing and cables anywhere in 
the run. Galvanized steel or 
aluminum in construction.— 
P-W Industries, Inc., Phila- 
delphia, Pa. 250B 


Compressors driven by gas en- 
gines feature heavy-duty con- 
struction and turbocharging. 
This redesigned line is built 
in four-, five-, six-, and eight- 
cylinder models with ratings 
from 600 to 1,320 bhp.—Clark 
Bros. Co., Olean, N. Y. 250C 


Heavy-duty silicon rectifiers for 
industrial application are 
offered in 400- through 
2,000-kw. ratings. Standard 
sizes carry 100% continuous 
loads, 125% current loads for 
2 hr., or 200% for 1 min. De- 
sign assures immediate isola- 
tion of a faulted cell without 
interruption of power output. 
—Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. 250D 


Spur-gear drive for heavy-duty 
applications of the manufac- 
turer’s Rota-Rake clarifier 
and thickener has a com- 
pletely enclosed, integral 
gearing arrangement. Mainte- 
nance consists of infrequent 
oil changes and a regreasing 
about once every 5 yr. Desig- 
nated Model C, the unit joins 
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three other drives offered for 
use with the Rota-Rake.— 
Graver Water Conditioning 
Co., New York, N. Y. 250E 


Transistorized instrument con- 
verts motion output from all 
of the manufacturer’s flow, 
pressure, temperature and 
level primaries to electrical 
signals compatible with all 
miniature electronic instru- 
ments. The new transmitter 
is suitable for operation in 
ambient temperatures from 
—20 to 150 F.—Fischer & 
Porter Co., Hatboro, Pa. 251A 


Cartridge filter removes small 
quantities of solids from low 
viscosity liquids and gases. 
When the cartridge becomes 
plugged, manual or automatic 
washings remove _ solids, 
which flow into a_ small 
scavenger unit. Sizes to sev- 
eral hundred square feet.— 
T. Shriver & Co. Inc., Harri- 
son, N. J. 251B 


Laboratory Versator will ho- 
mogenize, disperse or emul- 
sify and simultaneously dea- 
erate, defoam or dehydrate 
thin or viscous fluids. Capac- 
ity varies to 2 gpm.—The Cor- 
nell Machine Co., New York. 
251C 


Equipment Cost Indexes. . . 


March June 
1959 1959 


Industry 
Avg. of all ; 234.3 


Process Industries 
Cement mfg. ....... i 227.9 
Chemical 235.7 
Clay Products . 221.5 
Glass mfg. ........ i 222.5 
Paint mfg. ......... , 226.6 
Paper mfg. ..--.... . 227.1 
Petroleum ind. ; 231.4 
Rubber ind. ........ A 234.3 

Process ind. avg... ; 232.8 


Related Industries 


Elec. power equip... 246.7 
Mining, milling 237.1 
Refrigerating 264.7 
Steam power ..--... a 221.8 


Compiled quarterly by Marshall and 
Stevens, Inc., of Chicago, Ill., for 47 
different industries. See Chem. Eng., Nov. 
1947, pp. 124—6 for method of obtaining 
index numbers; Feb. 23, 1959, pp: 149-50 
for annual averages since 1913. 


Add a Quality String 
to Your Bow... 


WALLINGFORD 
Stainless Strip and 
Tubing 


If you are aiming at new design 
or performance targets for your 
stainless steel products — or parts 
-— Wallingford can add an important 
quality string to your bow. 
Every pound or inch of Wallingford 
Stainless Steel Strip and Tubing is of 
consistent, unmatched quality, because 
Wallingford produces tonnage ona 
laboratory basis. Exacting standards — 
unsurpassed in the industry — are 
maintained by utilizing the most 
advanced production control methods 
and facilities yet developed. Tensile tests, 
X-ray diffraction studies, automation gaging, 
laboratory samplings, and many other tests and 
techniques assure super-quality. 

Are you presently getting this “quality insurance” when you 
pat ae caialins steel? If not, contact The Wallingford Steel 
o., Wallingford, Conn., for further data and a copy of 

our latest data book. 


THE WALLINGFORD STEEL CO. 
Progress in Metals for over 37 Years 
WALLINGFORD, CONN., U.S.A. 


COLD ROLLED STRIP: Super Metals, Stainless, Alloy 
WELDED TUBES AND PIPE: Super Metols, Stainless, Alloy 
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Steady filtration 
FULLY AUTOMATED 


NIAGARA Filters are available in completely automated models for 
production-line filtration, Operating with process streams from 
5 to over 1,000 gallons per minute, these highly efficient, versa- 
tile filters adapt easily to automatic processing of many materials 
like these: 


ANTIBIOTICS * GELATIN 
WAXES © BEER * SUGAR 
VEGETABLE OILS 

PECTIN * RESINS 

GLYCERINE * ACIDS 

WEED KILLERS * SULPHUR 
CAUSTIC SODA 
TALLOW 


Speedy cake removal, *elimination of manual cloth washing and 
totally enclosed construction are NIAGARA advantages which are. 
helping save time and improve product quality in all areas of the 
processing industry. For more complete data, see NIAGARA'S sec- 
tion in Chemical Engineering Catalog or write: 


Niagara’ rirers 


A DIVISION OF 


American Machine and Metals, Inc, 


Dept. CEN-1059, EAST MOLINE, ILLINOIS 


(Niagara Filters Europe: Kwakelpaad 28, Alkmaar, Holland) 
Specialists in liquid-solids separation 


The Why & How 


PROCESSING OF THERMO- 
PLASTIC MATERIALS. Ed- 
ited by E. C. Bernhardt. 
Reinhold Publishing 
Corp., New York. 690 
pages. $18. 


Reviewed by Allan L. 
Griff, Union Carbide 
Plastics Co., Bound 
Brook, N. J. 


This is a highly technical text 
and reference book for people in 
the plastics production and fab- 
rication industries. Its value is 
proportional to the care with 
which it is read, and it can have 
very great value indeed. 

It is a collection of articles by 
various authorities in both in- 
dustry and education—primar- 
ily from the technical staffs of 
the large raw material manu- 
facturers. These articles deal 
first with fundamentals (for ex- 
ample, flow behavior, heat trans- 
fer), and then with methods of 
fabricating plastics (for exam- 
ple, extrusion, injection molding, 
welding). The articles are gen- 
erally written more accurately 
and thoroughly than simply; 
they are not to be skimmed 
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BOOKSHELF 


J. B. BACON 


. and practice 


of Plastics 
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through to get quick answers, 
but should rather be studied to 
understand and anticipate prob- 
lems, and possibly prevent them 
from occurring in the first place. 

Many articles, notably extru- 
sion and all the fundamentais 
chapters, are heavy with mathe- 
matics, including a goodly 
amount of calculus. The editor 
and half of his contributors have 
doctoral degrees, which indicates 
the level of writing. 

Despite the concern with the- 
ory, the book is intended to be 
of practical value, including, for 
example, a chart to solve mold- 
ing problems, and considerable 
processing data (viscosities, 
shear properties, etc.) for all 
kinds of thermoplastics. The au- 
thors are usually more inter- 
ested in explaining why things 
happen than reporting specific 
results of their know-how. This 
makes the book valuable for a 
longer time. 

A good use for the book might 
be for comprehensive study of 
pertinent portions by all new 
technical employees of plastic 
firms (fabricators as well as ma- 
terial suppliers) upon starting 


Fairbanks-Morse 


Auto-Manual Switch 


Time Control permits varying 
time of control! actuation. 


Ly Sensitivity Control permits 
adjusting to meet operating 


Prevents incorrect weighing ... stops costly errors! 


With the new Electronic Weight 
Detector, true weight of any load 
can be automatically obtained 
and recorded without need of a 
weighman. Where a weighman is 
used, it is impossible for him to 
record incorrect weights or start 
a sequence at the wrong time. 
When desired, a flip of the switch 
can disengage the Weight Detec- 
tor entirely from the system. This 
is the first fully-reliable control of its 


kind available in the scale industry. 

To completely automate your 
weighing—to be sure that your 
weights are correct—to protect 
yourself by completely policing 
your entire weighing operation— 
contact your nearby Fairbanks- 
Morse Field Engineer, or write 
directly to Fairbanks, Morse & 
Co., 600 South Michigan Ave., 
Chicago 5, Illinois for complete 
information. 


See Sweet's Plant Engineering File for full line of F-M Scales 


FAIRBANKS-MORSE 


a@ name worth remembering when you want the BEST 


SCALES « PUMPS e DIESEL, DUAL FUEL AND GAS ENGINES « ELECTRIC MOTORS 
GENERATORS COMPRESSORS MAGNETOS HOME WATER SYSTEMS 
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No 
liquid carry-over 
problem 
is ever too great 


for 


In installation after installation...in all types of processing equip- 
ment —Metex mist eliminators are knocking back liquid entrain- 
ment...upping production...improving quality...cutting operating 
and maintenance costs. ™ Your particular entrainment problem 
is no exception. For at Metal Textile we've been knitting low-cost 
answers to such problems since 1943. As the originators of knitted 
wire entrainment separators, Metal Textile has the engineering 
experience—and the research and production resources neces- 
sary to support that experience—to take on even the most diffi- 
cult liquid entrainment problems. Our engineering department 
stands ready to help you solve your particular problems with 
complete design assistance. For latest design guides, write or 


call for Bulletin ME-9: Metal Textile Corporation, Roselle, N. J. 


i] METAL TEXTILE CORPORATION 


.-. world’s largest and oldest producer of knitted wire products 
A DIVISION OF GENERAL CABLE CORPORATION 


ita! 


BOOKSHELF... . 


work—preferably including “‘lab- 
work” and discussion periods. 

Commercial pressures often 
prevent our plastics technical 
personnel from studying any- 
thing carefully and slowly. This 
book should provide a good rea- 
son to deviate from this philoso- 
phy, and should be made acces- 
sible to all plastics engineers. 
Furthermore, the chapters per- 
tinent to one’s fields of work 
should be studied by all who 
claim to have the necessary edu- 
cation background (Engineer- 
ing or Science degree), no mat- 
ter how painful or slow this 
study might be. 

It is not so important to be 
able to memorize and repeat the 
principles and theories in this 
book. It is rather more useful to 
understand them, so that they 
may be further discussed and 
developed, and applied to our 
daily work—making plastics 
fabrication more a science than 
en art. 


BRIEFLY NOTED 


SIGNIFICANCE OF WASTE HEAT RE- 
COVERY METHODS TO THE GAS IN- 
pusTRY. Order Dept., American 
Gas Assn., 420 Lexington Ave., 
New York 17, N. Y. $8. Report 
summarizes heat-recovery equip- 
ment now in use, goes into design 
of equipment for smaller applica- 
tions, suggests some economies 
to be gained by recovering waste 
heat. 


CONVERSION FACTORS AND TECH- 
NICAL DATA FOR THE Foop IN- 
DUSTRY, 6th ed. 1,426 pp. Com- 
piled by C. G. Harrel and R. J. 
Thelen, Pillsbury Co. Burgess 
Publishing Co., Minneapolis, 
Minn. $20. Contains conversion 
factors, composition of foods and 
measurement equivalents in ad- 
dition to general subject matter 
such as definitions and standards 
of identity for foods and ingredi- 
ents and plant location factors. 


MORE NEW BOOKS 


CHEMICAL ENGINEERING CALCULA- 
TIONS. By Ernest J. Henley and 
Herman Bieber. McGraw-Hill. 


$9. 
PROGRESS IN VACUUM SCIENCE AND 


TECHNOLOGY. Edited by A. S. D. 
Barrett. Pergamon. $10. 
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NEED 


VENTILATION 


READILY AVAILABLE: 


WESTINGHOUSE RUGGED, 


VERSATILE FANS for handling | 


clean air, exhaust systems, smoke, 
fumes, gases, and for air and gas 
circulation .. . also in a variety of 
types for materials handling and 
other industrial processes. 

Call your nearest Sturtevant Divi- 
sion Sales Engineer—or write Dept. 
K-13, Westinghouse Electric Corpo- 
ration, Hyde Park, Boston 36, Mass. 


You CAN BE SURE... iF ITS 


Plants at Hyde Park, Massachusetts; 
La Salle, Illinois; Berkeley, California. 


WATCH ‘*‘WESTINGHOUSE LUCILLE BALL- 
DES! ARNAZ SHOWS"’ CBS TV FRIDAYS 


Hamer Line Blind Val 


_ It has long been recognized that | 
| convention type valves do develop ; 


leaks. And contamination of prod- 


when it occurs costs dearly in 
_ time and money. Preventing this | 


is where Hamer Line Blinds excel. 
Handwheel or bar operated, 


Hamer Line Blind Valves squeeze | 
dead tight against the center spec- | 
tacle plate forming an impassable | 
line shut-off that’s both permanent _ 
absolute. Yet Hamer Line 


Blinds are fast, safe, simple to op- 
erate. One man can open or blind 
a line in one minute. Investigate 
Hamer Line Blinds. Let a Hamer 


Tepresentative show you how these 


remarkable valves can actually pay 
for themselves. 


SEND FOR FREE CATA\| 


‘Hamer 
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Leak-proof Gate Valve 


P.O. Box 1851 
- 2919 Gardenia Ave., Long Beach 1, Calif. 
Division of Chiksan Company 
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“Traveling in the 
Best of Circles” 


Your product will be ‘‘traveling in 
the best of circles” when you use 
HELIFLOW® EXCHANGERS. 


Heliflow® rates high in the blue book of heat transfer society— 
truly a thoroughbred—or, more appropriately, we might say 
a “bearcat” when it comes to doing your job. 


High rates of heat transfer, a cinch to clean—and just like old 
Uncle Remus—dependable. When it comes to pushing BTUs 
around you just can’t beat Heliflow. 

So—let’s go. Buy Heliflow. 

Seriously, though, we defy you to find any exchanger on the 
market today that is packed with more BTUs for your 
dollar than Helifiow. 

Ask our local office; AN 

they can prove it. 


These are the Heliflow 
‘circles’ your product 
will travel in. 


GRAHAM MANUFACTURING CO., INC. 


Heliflow Corporation 
170 GREAT NECK ROAD, GREAT NECK, N. Y. 
Offices in principal cities and Canada 


Gz 


Factory: Batavia, N.Y. Other Graham precision-built products: Steam Jet Ejectors, Monobolt 
Heat Exchangers, Deaerating Heaters, Surface and B ic Cond Steam Vacuum 
Refrigeration, Aq izer Evap ive Condensers. 


Pro: Hydrogen Credit 
Sir: 

Please refer to the article, 
“Small-Volume Pure Hydrogen 
at Bulk Cost,” appearing in your 
Aug. 10 issue (pp. 60-62). 

The Van de Mark plant at Lin- 
den, N. J., described in your arti- 
cle was designed, engineered and 
built by R. B. MacMullin Asso- 
ciates. This plant was completed 
and in operation in May. 

Your article makes no mention 
of our firm, and the reader must 
infer that the plant was designed 
by Chemical Design, Inc., Lock- 
port, N. Y., which corporation 
did not come into existence until 
July 1, 1959. 

Ownership of the process and 
titles to any patents that may be 
issued to James R. Meyer (a 
former partner of our firm) have 
not been settled nor even nego- 
tiated. 

R. B. MACMULLIN 
R. B. MacMullin Associates 
Niagara Falls, N. Y. 


Sir: 

Under the agreements between 
R. B. MacMullin Associates and 
Van De Mark Chemical Co. dur- 
ing the period the MacMullin 
firm was retained by Van De 
Mark, any patents issuing there- 
from are clearly the sole property 
of Van De Mark Chemical Co. 
Mr. MacMullin has advised us 
that his firm will abide by this 
agreement. 
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C. H. CHILTON | 


Van De Mark Chemical has 
further stipulated that Chemical 
Design, Inc., shall have exclusive 
rights under these patents. 

ALLAN W. VAN DE MARK 
Van De Mark Chemical Co. 
Lockport, N. Y. 


Sir: 

The Van De Mark hydrogen 
plant at Linden is one of many 
gas purification plants’ that 
James R. Meyer, president of 
Chemical Design, has designed 
using processes based on low- 
temperature experience obtained 
prior to affiliation with any of the 
interested parties. This plant 
was contracted for, designed, 
erected and placed in operation 
by two of the officers of Chemical 
Design who were, at the time, 
affiliated with R. B. MacMullin 
Associates. 

Purification plants and bulk 
hydrogen continue to be available 
to industry precisely as stipu- 
lated in your Aug. 10 issue. 

W. E. SCHMID 
Chemical Design, Inc. 
Lockport, N. Y. 


Methane, Not Acetylene 


Sir: 

Excuse me, but I can’t sup- 
press the urge to point out a 
goof. It appears on p. 53 of your 
Aug. 10 issue, where you discuss 
the recent developments in the 
Henkel process for the produc- 
tion of terephthalic acid. 

In conjunction with this you 
note that the reaction “is car- 
ried out in the presence of alumi- 
num carbide, which keeps things 
dry and provides a blanket of 
acetylene.” 

I’m afraid I wouldn’t want to 
be too close to this reactor if it 
were blanketed in acetylene. 
Don’t you mean methane? 

HERMAN W. ZABEL 
Roger Williams Technical & 

Economic Services 

Princeton, N. J. 


» Yes. At least we erred on the 
safe side.—Eb. 


NEPTUNE 


“Meter with a memory: 


FILLS A BARREL A MINUTE 


A 55-gal. drum every minute filled accurately 

with no spillage...that’s the high speed this 

“meter with a memory” makes possible for 

Dynamic Industrial Products Corporation, 

makers of Vytron safety coolant for metal cut- 

ting and grinding. It’s Neptune’s Repeating 

Auto-Stop Meter. Set the meter once, and it 

delivers the same quantity accurately every time the valve is opened. It 
shuts off automatically, right on the nose. Takes only a few seconds to reset 
to a different quantity. 


To fill at this high rate without foaming or splashing, an aluminum tube 
with a quick-connect fitting is inserted into each barrel in turn. While one 
barrel is filling, the operator caps the barrel ahead of it and pre-positions 
the empty one behind it. 


Neptune meters now handle hundreds of solvents, chemicals, and food 
ingredients. Capacities 2 to 1000 gpm. Optional features: automatic ticket 
printers; explosion-proof Auto-Switch for control of pumps, valves, etc.; 
remote control systems. Stainless steel meters also available. 


SGET THE FACTS 
Ask for helpful 
Meter Data 
Bulletin 566 D 


See Neptune Data 
Pages in Chemical 
Engineering Catalog. 


Branches in: 

ATLANTA * BOSTON 

NEPTUNE METER COMPANY CHICAGO + DALLAS + DENVER 
LOS ANGELES LOUISVILLE 
19 West 50th Street » New York 20, N.Y. NO. KANSAS CITY, MO. 
PHILADELPHIA * PORTLAND, ORE. 
SAN FRANCISCO (Millbrae) 
IN CANADA: TORONTO 14, ONT. 
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= We'll be there 
with some of our 


Concentrated 


5-Day ‘“Course’’ | | 
Of Great Value — @ Engineering staff, to 


7 . 
To You } tell you about the Big 
things happening in 
The 27th Exposition of Chemical === our Design and Re- | 
Industries offers a “curriculum” filled with the 
search Departments. 


latest developments in the chemical process industries. 
See over 500 informative displays of new and improved 
materials, equipment, methods and the latest in automation, 


There are special sections for chemicals and laboratory 
equipment and supplies. INTERN ATION AL 


Wherever you fit on the chemical processing team—management, 
désign, production, research—a visit to this exposition will p ROCESS 


stimulate new ideas and fresh approaches to your everyday 


problems. Just one idea picked up here may solve a EQ U | PM ENT C0 


problem or bottleneck you are facing right now. 


Plan now to attend—and bring your key associates with you. DAYTON 1, OHIO — 
This small investment of time will pay future dividends ; , 


for you and your company. 


POSITION OF CHEMICAL INDUSTRIES succsson 
N. Y. COLISEUM - NOV. 30—DEC. 4. INTERNATIONAL ENGINEERING, INC. 


Management: International Exposition Co., 480 Lexington Ave., New York 17, N. Y. @ 2202 | 
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Revolutionary New ROCHESTER HIGH PRESSURE GAUGE 


has pointer connected directly to pressure element 


NO LINKAGES, 
NO PIVOTS, 
NO GEARS 

to wear, 


waver 
or lag 


This is the gauge E SS 
for your toughest, = 
your most exacting 


3” and 5” Models No. 
5020 and No. 5040. 
(Pressure ranges from 
0-1000 to 0-10,000 p.s.i.) 


high pressure jobs! 


Now you can practically eliminate maintenance, replacement, and gauge 
failures—even under the most severe of high pressure service conditions. 
The new RMC Gauge, models 5020 and 5040, actually approaches the 
reliability and dependability of the fittings and valves used in pressure 
equipment. 


It is the first pressure gauge to have the pointer directly connected to 
the pressure element, without linkage or pivots, and with no gears or 
hair springs. 

The pressure element is a multiple turn bourdon coil, to which the 
pointer is permanently attached at one end. As pressure increases, the end 
of the coil rotates, moving the pointer with it. 


The bourdon coil is made from small diameter tubing. Therefore, the 
pressure forces against the coil are reduced; the mechanical stress on the 
coil is less; and spring life, cycling life, overpressure, and endurance are all 
vastly higher than the conventional “‘C’”’ type bourdon tube gauge. 

For safety, long cycling life and continued accuracy under extreme 
conditions of overload pressures, high vibration, shock and line pulsation, 
the new RMC High Pressure Gauge is the one complete answer. Available 
in pressure ranges from 0-1000 to 0-10,000 p.s.i.; dial diameters 114”, 2”, 
3” and 5”. (1!4” and 2” models are eccentric pivot-drive types.) 


Write, wire or phone for complete information. 


ROCHESTER MANUFACTURING CO., INC, 
113 Rockwood Street, Rochester 10, N. Y. 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 


Contents of This Issue 


Chemicals 

Construction material . . 
Electrical & mechanical . 
Handling & packaging. . 
Heating & cooling 

Instruments & Controls. . 
Pipe, fitting, valves 

Process equipment 

Pumps, fans, compressors 279 
Services & miscellaneous 280 


Chemicals 


trile is added to pulp to 
modify its chemical structure & 
greatly strengthen heat-resistance 
of & tensile 
stren roperties. 
30-31c Cyanamid Co. 


adhesi leaflet investigates 
the superior adhesion of vinyl plas- 
Slates with “primer based 

e a r based 
on dianisidine diisocyanate 
262A Carwin Co. 


Adipic Acid A working sample and 

on the current Adipic Acid 

g specifications will be fur- 

a od on request. High purity & 
color. 

163 *Nat’l Aniline Div., Allied Chem. 


Aero Glycolonitrile The availabil- 
ity of Aero Glycolonitrile has made 
ible the use of an easier & bet- 
method for ucing a-amino 

acids. Informatio. 


Ammonium Perchlorate . leaf- 
let gives a list of AB. cations 
for ammonium perchlorate and 
lithium rca products of a 


HEF Inc. 


consists of approxi- 

tanol-1, 35% 2- 

nathan butanol-1 and 5% 3-methyl 

py aa Available in tank cars 
r trucks. Bulletin F-8517C. 

215a *Union Carbide Chemicals Co. 


Anti-Static Agent Catanac SN is 
etics. plication may 

i. pad, or spray & 
AB items by adding water. 
30-3le *American Cyanamid Co. 


Calcined Aluminas Two high-pu- 

pee! uniform quality aluminas 

le in coarse and fine sizes 

for manufacture of high grade 
abrasive and ceramic products. 

245 *Kaiser Chemicals 
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Whenever temperature 
and performance 
must go hand in hand 


SELECT AN RMC 


Carbon Pellets New size activated 
Carbon Pellets are available for 
catalyst support. Produced in 
smaller 6/8 mesh pellets. Further 
details offered. 
1 *National Carbon Co. 


mperature changes without dan- in Aya, 

ger of cracking or spalling. Can be from —150 F to +1000 F. in dal 
scrubbing applications. ails. ‘10 5”: stem length 
153b *National Carbon Co. + g 


Chemicals 36 p. booklet describes from 2¥2" to 72”... with complete 
company’s products and activities ; 
chemicals. 
263A Koppers Co. 


erties of Synthetic Organic emi- i i 

Wherever exact knowledge of temperature is an important part o 
of the properties & applications | function, you will discover that there are a lot of good reasons for 
of more than 400 chemicals. 
215b *Union Carbide Chemicals Co. selecting RMC thermometers. 


rine. . ,;The Safety Wall Chart Suppose for instance that you are designing equipment for low 
handle tank cars, cylinders & ton temperature work. You know that an RMC thermometer is hermeti- 


containers. Also sections on first 
aid & emergency measures. " cally dry-air sealed so that no ice coating can ever form on the bi- 
lla 


“Hooker Chemical Corp. | metallic element to stop readings at below freezing temperatures. 
1lb Hooker Chemical Corp. 

vent fatigue of the registering element. And when necessary, it can 


Corrosion Inhibitor 1 p. Bulletin 


111 describes a new liquid corrosion i -calibrated wi ning i ing i 

now always be easily re bra without opening it or destroying its 
acid, phosphoric and other liquid essential accuracy. 
acids. Meets military specifications. 
263B O’Brien Industries, Inc. 


Dialdehyde Starch 39 p. Technical 
Bulletin 6-129 describes a new or- 
_— chemical made from corn 

ought to have wide industrial po- 
tential in plastics, leather, etc. 
263C Miles Chemical Co. 


Calcogas Rocket Red dye is 
non-dusting, non-caking & ex- 
tremely soluble. Its granulated 
form facilitates use in automatic 
metering & mixing equipment. 
30-3la *American Cyanamid Co. 


* From advertisement, this issue 


No moisture to freeze the No “over” or “under’’ Permanent accuracy with 
files and keep them upto- | 
date? You can get any publi- tested for 15 minutes. without 


cation in this comprehensive 
guide — free — just for the Write, wire or phone for catalog and detailed general specifica- 
asking. tions. If yours is a special application, tell us your requirements. 
a asy—simply circle RMC engineers will work with you in solving it. 

item’s number on the Reader ROCHESTER MANUFACTURING CO., INC. 
Service Postcard and mail. 113 ROCKWOOD STREET ¢ ROCHESTER 10, N.Y. 
Replies will come directly 
from companies offering the LEVEL. TEMPERATURE 
literature. REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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THERMOMETER, 
Wp, 
Available in all scale ranges 60 
| 


FAST, 


MODEL 9460 
Items SO to 200 Lbs., 
to 40 per min. 


OPERATION 


JE 


IN-MOTION 


ING 


MODEL 9463 
Items 5 to SO Lbs., 
to 40 per min. 


Get 100% in-line checkweighing with these new Toledos! Checkweigh 
bags, cartons, packages, parts and pieces automatically. You’ll save 
time, labor and material . . . keep weights consistent . . . build cus- 


tomer goodwill. 


Designed with continuous-running motorized conveyor on the weigh 
section, these Checkweighers fit readily into conveyor lines . . . are 
accurate to one part in 3,000. Available with remote zone indication 
stations for continuous visual check, magnetic counters to accumulate 


operating data, and 


other advanced Toledo features. 


Now is the time to check into Toledo Checkweighers for your opera- 
tions! Send for Bulletin 2968. TOLEDO SCALE, Division of Toledo 
Scale Corporation, Toledo 12, Ohio. 


Toledo Automatic Bulk Weighing .. . 


Get accurate net weight listing and totaling 
of bulk materials going into truck or carload 


shipments. Weighing is 
automatic. You save 
time, control costs and 
reduce claims. The 
Toledo control console 
which interlocks all 
elements of the system, 
may be remotely lo- 
cated for operating con- 
venience. Ask for Bul- 
letin 2490. 


TOLEDO’ 


Headquarters for Weighing Systems 


net weight listing and totaling 


LITERATURE .. 


ecco Hydr 
Acid” 


Chemical Div., FMC 


mizing of strain on engine | 
prevention of down- 
tim: 

241- 242d Industrial Chemicals Co. 


Fluorocarbon Resin Hose lined with 
Tefion TFE resin is 
tinuous use up to 500 F. ———, 
long lasting & solves problems 0 
holdup & Details. 
49 *E. I. du Pont de Nemours 


Fluorolubes a high-density poly- 
mer of trifluoroviny] chloride. It’s 
available in many grades... 
are excellent lubricants. Specifica- 
tions & a in Data File. 
lld ooker Chemical Corp. 


Hydrogen Peroxide Complete in- 
——— on hydrogen peroxide 
research is now avail- 
e on ae Up-to-the-minute 
da ta is off 
121 *Allied on Solvay Process Div. 


Inert Fluids are non-e 
non-corrosive, non-toxic and odor- 
less. They are ideal as evaporative 
coolant & insulators. Literature 
available. 

L249 *Minnesota Mining & Mfg. Co. 


Isocyanates 11 p. describes the su- 
rior adhesion of vinyl plastisol or 

to synthetic fabrics possible 

with a primer coat of dianisidine 


diisocyanate. 
264A Carwin Co. 


Mineral Acids Complete informa- 
tion on production, transportation, 
service & sales facilities geared to 
meet your requirements is available 


nm uest. 
99 *Allied Chem., Gen. Chem. Div. 


n-Butyl Alcohol described in new 
technical data sheet which contains 
specifications, properties, shipping 
on information. Ad- 
van f the material included. 
241-2480 Industrial Chemicals Co. 


ts 4 p. leaflet describes a 
new line especially designed for the 
masking and rescenting of fertilizer 

roducts. Odorants are called Fer- 
omasks. 
264B Dodge & Olcott, Inc. 


Olefin Polymers 26 p. brochure re- 
an on some of the 400-plus Mar- 
ex items now in existence since 
this rigid poly =n was first in- 
troduced 3 yr. ag 
264C Phillips Chemical Co. 


Oxygen Chemicals Bulletin No. 1 
‘Active Oxygen Chemicals” is now 
available on request. Detailed in- 
formation on useful peroxides is of- 


fered. 
151b *Becco Chemical Div., FMC 


Phthalic Anhydride A new proc- 
ess involves catalytic oxidation of 
napthalene in fluid bed converters 
—results in greater purity. Infor- 
mation on Phthalic Anhydride. 
30-31b *American Cyanamid Co. 


Platinum oe in the produc- 
tion of chemicals, 
Brochure, “The 
Role of the Platinum Group Metals 
as Catal sts” offered. 
14-15a *Engelhard Industries, Inc. 
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— and Hydroxylation | 
jogen Peroxide and 
is now available 
Ether Aerosol......advantages include 
in : ilution and wear, mini- 
| ‘ 0% 
° 
4 
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Metal-organic stabil- 
f.. been developed to protect 

lene film, sheet and mono- 


-242e *U. S. Industrial Chemicals Co. 


Polyethylene Film is being used in 
construction because of excellent 
ier characteristics, 

and light weight. It is 

lable in wide range of widths. 
241-2420, *U. S. Industrial Chemicals Co. 


Polypropylene Preliminary 
hnical data bulletin, “Some Per- 
tinent Facts on Po ropylene 
Film,” ints out desirable char- 


AviSun Corp. 


Fluids Engineering prop- 

es of ween fluids have been 

a handy design file. 

Some graphs are on sheets permit- 
ting work to be done on them. 

265. Union Carbide Corp. 


Silicone Rubber 8 p. bulletin CDS- 
188 lists a wide variety of standard 
industry and military specifications 
which cover most application re- 

uirements for silicone rubber. 
65C General Electric Co. 


Sodium Alcoholates Information 
on preparation of sodium disper- 
sions and their use as polymeriza- 
tion catalysts generally contained 


in brochure. 
241-242b *U.S. Industrial Chemicals Co. 


Sodium Benzoate Flake-form so- 
dium benzoate is available in two 
grades: U. S. P. grade & Techni- 
cal grade. You can von either form 
= powder form, too. Tech. data. 


*Hooker Chemical Corp. 


Tridecyl Alcohol is the basic in- 
gredient of ditridecyl phthalate, a 
new high plasticizer. 
Further information about Tridecyl 
Alcohol in Technical Bul. No. 20. 

61 *Enjay Company, Inc. 


Vinylpyrrolidone offers a new ap- 
proach to a wide variety of poly- 
meric products. Information on 
handling properties, copolymeriza- 
tion procedures, etc. in Bul. AP-86. 

129 *Gen. Aniline, Antara Chem. Div. 


Construction Material 


Alloys Full information on corro- 
sion-resistant alloys, their proper- 
ties, forms, the corrosives they will 
contained in a _ 104-page 


223 *Haynes Stellite Co. 


Clad Steels Application Engineers 
have documented cases covering a 
wide range of materials selection 
problems to help choose the right 
oa plate. Bulletin offered. 

*Lukens Steel Co. 


Coating Insul-Mastic contains 
large amounts of Gilsonite, Mica 
Flakes and Asbestos Fibers. Re- 
sists corrosion & wear longer than 
Straight asphalt coatings. Details. 

149 *Pittsburgh Coke & Chemical Co. 


Coatings “D-A” will withstand 
temp. up to 600 F. Other Coatings 
are available in a complete range 
of types for any condition & temp. 
up to 2200 F. Catalog No. MPC. 
B279 *The Markal Company 


* From advertisement, this issue 


KEEP YOUR PLANT DESERT-DRY 
WITH LECTRODRYERS-. Is like taking your 


plant to the desert if you eliminate unwanted moisture with Lectrodryers. 
Controls work smoothly and dependably when instruments are fed dry, 
clean air. Processes stay on the beam and product quality is consistently 
high, when the air, gases or organic liquids involved are dry. Desert dryness 
in warehouses safeguards products stored there. 

Lectrodryers dry to dewpoints below -110°F.—in volumes of a few cubic 
feet or thousands per hour. Operation can be fully automatic or manually 
controlled. Quite likely, there are standard units to suit your needs, or we 
can recommend special equipment. For this help, write Pittsburgh Lectro- 
dryer Division, McGraw-Edison Company, 303 32nd St., Pittsburgh 30, Pa. 


Lectrod 
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N U G E N T sisi 
tings Unichrome Plastisols 
ei: ray or dip applied 


when either s 


host of correaives. Bul. VP-3. 
*Metal & Thermit Corp. 


LUBRICATION SPECIALTIES| & Go 


ment "Bulletin 7001 gives you an 


— excellent idea of the vast fabricat- 
= ing facilities that are available. 
1 for your, copy. 
*Baldwin-Lima-Hamilton 
r Filter Media New literature guides 
oe selection of proper filter media for 
iven types of corrosive conditions. 
: Sovers varying concentrations of 
‘ 125 agents. 
266A Purolator Products 
Fig. 1555BF Duplex Filter uses “Fig. 1576 Bag-Type Pressure aSKe' nder reme Condl- 
factory packaged laminated Filters feature inexpensive, tions,” tells how to ee ees 
fiber disc filtering | tely di ble filter from _—100° 
Each filter comprising duplex cartidges. For filtering fuel 165 *E. I. du Pont de Nemours & Co. 
operates independently or in oil, lubricating oil and wide 
parallel. Wide range of sizes. variety of fluids. Glass Fiber Insulation 
: Fig. i i i H cKnesses provide 
AT LEFT: Fig. 1555-4L Filter and laminated disc cartridge. High thermal protection at jis perma- 


flow rate; low pressure drop. Excellent micronic efficiency. 
Cartridges interchangeable with all other Nugent Bag or Mfg. Co. 


Depth Type cartridges. 
ted uipment 


Insula Booklet 
Transformers and Save”, gives 


the full story on the current revolu- 

tion in electrical equipment. 

157 *Dow Corning Corporation 
Fig. 1554AN-417 Du- Insulation Metal-On_never needs 
plex Strainers provide painting. Won’t rust. Is 
the advantage of un- dirt, oils & grime. Provides typ 
interrupted flow, with- fuel savings & accurate temp. 

contron. #IN-217A 


out by-passing, while 

cleaning the strainer 16-17 *Johns-Manville 

baskets. Each strainer Insulation Sample of Foamglas & 

comprising duplexuses Fig. 1490AM-O star-shaped ex- information on two new products; 

7 strainer baskets tended area strainers offer in- Foamglas Stay-Dry as. Insulation 

Fig. 1554A-4L. creased free screen crea over BS f Insula- 
on ava 


round basket type. 144 *Pittsburgh Corning Corp. 


Insulation, Block is able to with- 
stand temperature range up 

1900 F. Lightweight, easily —— 

Effectively resists steam & of 


moisture. 
146 *Eagle-Picher Co. 


Insulations Gem-Foam is a rigid 
polyurethane foam with a closed 
cell structure, assuring low _per- 

Fig. 1366E Sight Flow meabiiity. Brochure of Gem-Foam 


: Fittings for indicating em-Fil. 

. : Fig. 524 Sight Fig. 1575 Pressure flow of liquid in a pipe : *Baldwin-Ehret-Hill, Inc. 
Fig. 1503F Multiple Pres- Feed Valves with Sight Flow Lubrica- line. Available in brass, Fight Ni-Resist irons to 
sure Oilers are available removable glass. tor. Single units or cast iron, steel or stain- choose from. Answer all your cor- 
with from 2 to 24 feeds. Yn" to Yq" IPS. multiples to 15. less steel. rosie problems. All the details in 


*International Nickel Co. 


Valuable equipment deserves the best possible protection Metal Pall Bmp. are available in 
56", 1", 1%” & 2” sizes in carbon 


that can be provided. Nugent offers a complete line of filters, steel, stainless steel, nickel, monel, 
strainers and lubrication specialties for this purpose. All are iconel, titanium, copper & alumi- 
backed by the experience and know-how gained through solving 2 *U. S. Stoneware 
industry’s problems in this field for more than 60 years. For Bes 
Metals & Stainless Steel ings 
bulletins giving complete information on any or all Nugent : Five types “Of poe Eee and 
re) 1 wri ? twelve metal formulations are 
< _ ucts, call or te today available. Technical bulletin on 
eo Metals & Stainless Steel Castings. 
83 *Waukesha Foundry Co. 


Penton for the solution to 


APS Wo NUGENT Q corrosion problems. Valves & 


___ 3458 CLEVELAND STREET, SKOKIE, ILLINOIS 
FILTERS @ STRAINERS e TELESCOPIC OILERS Powder Co. 
REPRESENTATIVES IN OILING AND FILTERING SYSTEMS e OILING DEVICES Sa 


SIGHT FEED VALVES FLOW INDICATORS 
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Platinum Clad Sheet, Tubing & Wire 

make it possible to incorpo- 

rate all the important corrision re- 

—— of the noble metals 
ulpm 

14- ibe *Engelhard Industries, Inc. 


Platinum-Group Metals Facilities 


are available to produce platinum 

clad metals to your exact specifica- CAPACI 7 MP Ss 

tions in sheet, wire, Core foil & 

genes. Catalog Sheet -5. 
*Metals & Div. 


Wire Cloth A oe-pege catalog & 
stock list gives the full range of 
wire cloth available, describes 
fabrication — & gives useful 
152 ties Wire Cloth Co. 


Electrical & Mechanical 


Arc-Furnace Transformers 
tin gives descriptive and technical 
data on transformers for electric 
are furnaces. Tables 
ance, prices. To 35,000 k 
267A. General Electric Co. 


Brushless Generators Character- 
istics of high-speed, packaged 
brushless generators in 40 to 300- 
kw. ratings described in new bulle- 
tin. Constant en 
267B Allis-Chalmers Mfg. 


Clutches New catalog describes 

five standard lines of _ spring 

in bore sizes from to 

1 in. and torque capacity to 1,250 
a For drives to 5 hp. 


Curtiss-Wright Corp. 


Dry Fluid Drives Flexidyne is 
available, off the shelf, in Drives & 
Couplings. Capacities range from 
fractional to 1,000 hp. Technical 
bulletin. 

228 *Dodge Mfg. Corp. 


Mechanical Seals Chemiseal in 
standard sizes to fit all pump shafts 
from %” to 2%”; special sizes also 
available. Complete details in Cat- 


Garlock Packing Co. JOB ENGINEERED FOR LONG-TERM ACCURACY 
The Duty Master line from AND LOWEST MAINTENANCE COSTS 


explosion-proof, is 


—— Gompiete story contained New American controlled capacity pumps are precision 
293 *Reliance Elec. & Engineering built to meet the needs of Chemical Processing, Refining 
Motor Control A complete line of and Boiler Feed applications. Quality construction assures 
(size highest accuracy in feeding precisely metered fluids or 
NEMA enclosures, plus caaeowed slurries into low or high pressure systems in virtually all 
«aliasing Pm desired ratios, with flow, temperature, pressure, conduc- 
e 
Installations. fxpert field applica- models are available to handle a wide 
lon service 
291 *The Louis Allis Co. variety of “tough,” corrosive and viscous materials. 


Motors SEALEDPOWER. totally- 
onainesé fan-cooled motors include Write today for full information on American's new controlled capacity 


xplosion-proof designs in _ all P 

ra ings up to 300 hp. Newest data pumps. They're sure to meet your fluid proportioning requirements. 
given in Bulletin PB 6000.2 as “ 

105 *Elliott Co. Ask for Catalog 100 


Screw Conveyor Drive features: a "ei, @ 
complete drive, seal housings, re- 
movable drive shaft, trough end, 
and all-steel motor mount. De- 
tailed information in Bul. 7106. DIVPSTON 
63 “The Falk Corp. meter company 


High Pressure Pumps * Controlled Capacity Pumps * Chemical Feed Systems 
13500 Philmont Avenue, Philadelphia 16, Pennsylvania 
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LITERATURE .. . 


Solenoid Starters Details on com- 
bination starter in screw type en- 
closure for hazardous gas & haz- 
ardous dust locations covered in 


Bulletin 713. 
155 *Allen-Bradley 


Switching Centers New concept in 
power switching centers—providing 
economy and flexibility through 
building-block design—is described 
in comprehensive bulletin. 
268A I-T-E Circuit Breaker Co. 


Multi-stage, hi-speed 
turbines available in five frame 
sizes with wheel diameters ranging 
from 12 in. to 32 in. Details avail- 


able. 
72 *Westinghouse Electric Corp. 


Turbines, Solid-Wheel me- 

nical drives. Capacities from 5 

to 2,000 hp., s Ss up to 10,000 

rpm. Vertical turbines built in sizes 
from 5 to 300 hp. Bul. S116. 

84 *The Terry Steam Turbine Co. 


SAC Variable Transformers New 126- 
q TOU 226 series for control applications 


ha 
current loads up to 180 amperes 


loads. Bul. 
45-46b *The Superior Electric Co. 


Variable Transformers The 10B 
series features include a rhodium- 
plated commutator surface & 
space-saving core & coil design. 
Bulietin gives details. 

45- *The Superior Electric Co. 


Complete information 
on any application where special- 


ized worm gear know-how is re- 

| uired. Catalog 201F gives complete 

i ata on build-in Worms and Gears. 

a 79 *The Cleveland Worm & Gear Co. 
in your plant : 


Guard spray booths, dip tanks, record vaults against the danger tie ont 
of fire! Guard them 24 hours a day with a Kidde fully-automatic commenter 


ioxide fire extinguishing system. Finest fire protection and paper industry is topic of new 
carbon dioxide fire P bulletin. Photographs, drawings 


on the market today, Kidde systems give you these outstanding and specification tables. 
features that come from more than thirty-five years’ experience! 268B Fuller Co. 
Bagging Scale The E-50 is accu- 


All operating parts completely enclosed to guard against 2 OF 

fouling or accidental operation. or more 50 Ib. bags per minute. Full 
i i i ei etails on the E- other bagging 

No clumsy triggering methods or falling weights. | pam mn: Band 

Self-contained; no outside power needed. 269 *Richardson Scale Co. 


Visual indicators to show if system has been operated. Conveyors wis for : all materials han- 
. . ing needs. Belt conveyors, bucke 

Easy testing of all operating parts. elevators, screw conveyors, feeders, 

No parts to replace after operation or test. pos «a conveyor systems are 
Fast-acting clean carbon dioxide does the job that no other R288 *Continental Gin Co. 
extinguishing agent can do: snuffs fire out in seconds, then van- Gas Supply Trailers with mani- 
ishes into thin air. Won't harm valuable machinery, leaves no fold 
mess to clean up. Write for Kidde’s pressure operated carbon Safety Devices, Controls, etc., Ly 
dioxide fire extinguishing systems booklet today. BL275 


| Materials Handling Equipment 


Handling & Packaging 


The H-25 Payloader 2,500 lb. carry 
capacity, 6-ft. turning radius, 


. Industrial and Marine Division 

N N power-shift transmission & easy 
4 Walter Kidde & Company, Inc. power-steer, Data. 

Ge 1028 Main St., Belleville 9, N. J. = Co. 


Pneumatic Conveyors _.. compact 
Walter Kidde & Company of Canada Ltd., Montreal—Toronto—Vancouver conveying systems eliminate costly 
complex installations. Available in 
stationary and portable models for 

in-plant or outside. 
T238 *Daffin Manufacturing Co. 
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Pneumatic Conveying Systems 
new line of pneumatic conveying 
systems is the topic of Bulletin 
P-259. Feeders, blowers, separators, 
valves, control panels. 

Young Machinery Co. 


Screw Conveyors & Components 
The 76-page Book 2989 contains de- 
tailed sections on components, lay- 
out, drive arrangements, dimen- 


sional data, etc 
111 *Link-Belt Co. 


Heating & Cooling 


Autoclaves 8-page brochure avail- 
able on autoclaves, kettles, pan and 
horizontal dryers (continuous and 
batch), reactors, chemical castings. 


240 
*Bethlehem Foundry & Machine Co. 


Air Conditioning System.... 
spray units are self-cleaning, and 
require no filters. Four sizes: 10,500 
to 30,000 cfm. available. Complete 
information on system. 
62 *Carrier Corporation 


Heaters Catalog 956 covers Grid 
Unit Heaters, Blast Heaters and 
Radiators. Designed for operation 
on steam pressure up to 250 PSI 
450 degree 

232 *D. J. Murray Mfg. Co. 


Heat Exchangers Standard heat 
exchangers are suitable for a wide 
range of services, including heat- 
ing, cooling, vaporizing & con- 
densing. Details in Bul. B-20. 

137 *Struthers Wells Corp. 


Heat Transfer Cements Catalog 
describes properties and uses of 
Thermon cements, pastes which 
cure to form unbroken thermal con- 
nection between coils, tracing, etc. 

9B Thermon Mfg. Co. 


Kilns, Rotary... shells are fab- Lf you overweigh you lose money... 
lete details contained in Bulletin - 
Wo, now Lf you underweigh you lose customers! 
53 *Traylor Engineering & Mfg. Co. 


Plate Heat Exchanger feature top Richardson Automatic Bagging Scales are the answer to this problem. 
efficiencies, maximum tempera- They provide high speed bagging with accuracy that eliminates give- 


ture control, and higher capacities. 
Complete information is now avail- away of product, avoids customer complaints of shortweights. Higher 
able on request. production speeds mean reduction in costs, too. 


18-19a *The De Laval Separator Co. 
Refrigerated Purgin, Bulletin pre- The Richardson E-50 Bagging Scale gives you all 
sents helpful data on the automatic ee these benefits — 


removal of air from refrigeration 
systems. Tells when purging is “3 Accuracy — within 1 ounce at speeds of ten or 


Works j more 50-lb. bags per minute! 
Versatility — handles weighings from 5 to 200 lbs. 

of grains, plastics, powdered and granular chem- 

ing gases, evaporating liquids, dis- an icals, feeds and meals, pellets, sugar, salt, and 

sipating waste heat, etc. Brochure se many others. 

on equipment. ‘ . 

168 *Marlo Coil Co. Dependability—ruggedly-built for years of trouble- 
free service. 


Steam Trap The 48-page Book = 4 
contains additional information on For full details on the Richardson E-50 and other 


trap capacity ratings, plus data on 
how ,t correctly size, install & bagging scales write today. 
154 *Armstrong Machine Works Richardson Scales conform to U.S. Weights and Measures H-44 for your protection. 


Steam Tra Impulse Traps test ? 
for condensate in the line ahead of Here’s the answer... 
the trap & operate to discharge it 
as soon as it forms. Bulletin “The 
Why and How of Steam Trapping.” 
71 *Yarnall-Waring Co. 


MATERIALS HANDLING BY WEIGHT SINCE 19 @ 1790 


RICHARDSON SCALE COMPANY °* CLIFTON, NEW JERSEY 


Sales and Service Branches in Principal Cities e Also manufactured in Europe to U.S. standards 


269 
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STEEL 


Here’s a case in point! 9 AM—“rush” Distributor’s telephone order received at factory. 
10:15 AM—all but one fitting found to be in factory stock. 3:30 PM—special production 
on ating item completed. 4:50 PM—order shipped and ¢ on its way the same day. 


High-speed delivery to the job is a promise many offer, but often find hard 
to back up. We believe we have the answer in a special brand of teamwork— 
where your W-S Distributor carries major stocks . . . even in stainless and 
alloy steel ... and can call on the W-S plant for exceptionally fast replace- 
ment orders. 


Time after time our type of teamwork comes through. 


For your next order—emergency or not—give your W-S Distributor a call 
and try his service. You'll find it complete in every respect. And you get the 
famous W-S quality materials and machining, too. For your nearest Distribu- 
tor’s name as well as full details on the W-S Fittings line, write Forge and 
Fittings Division, H. K. Porter Company, Inc., Box 95, Roselle, New Jersey. 


FORGE AND PORTER FITTINGS DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment — 

DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Specialty Alloys — RIVERSIDE-ALLOY METAL 

DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN-KIDD 

STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE 

DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, S. A.; and in Canada, Refractories, “Disston” 
Tools, “Federal” Wires and Cables, “‘Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD. 


LITERATURE . . . 


Instruments Controls 


50 to 2 
9463 items 5 to 
min. Further information in Bulle- 


tin 2968 
264a *Toledo Scale Corp. 


Digital Computer Brochure de- 
~~, ibes applications of the Bur- 
roughs 205 electronic digital com- 
et system in the petrochemical 

. On request. 
270A Burroughs Corp. 


Electronic Com The Royal 
Precition LG = operates in many 
process industry applications. No 
site preparation is necessary. Com- 
on information on request. 

*Royal McBee Corp. 


New line of flow- 
meters provide highly accurate flow 
measurement for wide variety of 
liquids and gases. Eight-page bul- 


letin now available. 
270B Matheson Co. 


Gauge, High has pointer 
SCanected directly to pressure ele- 
ment. Available in pee ressure ranges 
from 0-1000 to 0-10,000 psi. Com- 

lete information. 
*Rochester Mfg. Co., Inc. 


Complete details on Tank 

ontents Gauges are available. All 
models feature large easy-to-read 
dials. Remote reading . . . no power 


*The Liquidometer Corp. 


Over 50,000 standard in- 
dial pressure ranges avail- 
ousands of choices in cas 
styles, sizes, materials, & in gauge 


components. 
68 *United States Gauge 


Levei-Tel 154 is a pre- 
cise, continuous reading level in- 
Seetng system consisting of a 
probe detector, ee & in- 
Bul. RF-5915 

*Robertshaw-Fulton Controls 


Bulletin 65 covers a line 
of new self-balancing indicators 
and indicating controllers. Specifi- 
cations for high-gain servo-ampli- 


fier given. 
270C Thermo Electric Co. 


Lever e System Literature on 
exure Plate” Leverage System, 

its application to filling, batching 
and checkweighing operations 


available. 
R239 *Thayer Scale Corp. 


Auto-Stop Meter delivers 
the same quantity accurately eve 
time the valve is opened. Shuts o 
automat facts in 


Meter Data 566 

257 Meter Co. 
Net weight Listing & Totaling of 

bulk seateriaie going into truck or 

carload shipments. Weighing is 

automatic. om pate information 

contained in B 

264b Toledo Scale Corp. 
Radiation Measuring Systems 

density or specific gravity and 
liquid- Sevel control. rovide 
continuous, accurate, matic 


control. Bul. 105-C. 
270D Ohmart Corp. 
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Monitor ...... Bulletin 
M-59 system for detect- 
ing, asuring and recording radio- 

ivity. Included are portable and 
remote 


Measurements 


Thermocouple Wells Catalog 
G102-1 includes well designs & di- 
mensions, pressure & temperature 
ratings, ‘corrosion data, thermo- 
couple assembly data, e 
52 


Therm in all scale ranges 
from | 150 F to 1000 F; dial sizes from 
1” to 5”; stem lengths from ait to 
72”. Complete adaptability to any 
installation. 
263 Rochester Mfg. Co. 


tter The 205T Volumetric 
Differential Pressure Transmitter 
can solve your most difficult flow 
& liquid level measurement prob- 

Bulletin 98381. 
*Taylor ‘Instrument Co. 


solves flow pulsation 
with adjustable internal 
damping. Complete information on 
this system in Bulletin 91-251. Send 


for your copy. 
156 *Fischer & Porter Co. 


Pipe, Fitting, Valves 


Condenser Tube Trufin Type S/T 
is specifically designed for shell & 
tube a) ~ Process Flowsheet 
poems is filled with information. 

*Wolverine Tube Div.. 
Calumet & Hecla 


Connectors permit fast, easy 
making and breaking of ‘thermo- 
couple circuits. Durable construc- 
arantees long usage. Bulle- 
B238 a Electric Co., Inc. 


Expansion Compensators 
dle pipe expansion under condi- 
tions of higher pressure, higher 
corrosive fluids, chem- 
icals & gases. Catalog No. 205. 
161 *Flexonics Corp. 


e Hose 4 p. leaflet on indus- 
trial and municipal fire hose dis- 

of hose w acron y- 
pt fiber 


Du Pont Co. 


Fittings, Stainless Steel 
nearest Distributor’s name as well 
as full details on the W-S Fittings 
line is now available on your re- 


uest. 
70. *H. K. Porter Company, Inc. 


Teflon hose is “ue up 
to 2” diameter, lengths to 25’. Mini- 
mum bend radius is only Th times 
diameter. Bulletin on Springfield 


“400” is offered. 
48 *Titeflex Inc. 


pe All-purpose rigid PVC in 
schedules 40, 80, & 120, % to 4”. 
Threaded or socket-weld fittings. 
pid % to 2”. Bulletin CE-56, for 


etails. 
246a ‘*American Hard Rubber Co. 


Pipe High impact rubber-plastic, 
most economical for average chem- 
icals. Screw or solvent welded fit- 
tings. Valves % to 2”. Bulletin 80A. 
246 *American Hard Rubber Co. 


* From advertisement, this issue 


MORE 


JMPELLER 


WAYS TO PROFIT FROM PLASTISOLS 


COATING AN 


Applicator: Paterson Rubber Co., 
Paterson, N. J. 


corrosion protection with Unichrome Plastisols 


AVOIDS COSTLY 
MAINTENANCE 
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Impellers made of ordinary stee! coated with plastisol 
withstand chemicals that even stainless steel impellers 
cannot. And it’s practically “lifetime” protection for tanks 
lined with this baked-on vinyl coating. What better way 

to stretch service life of equipment ; to cut out maintenance? 


Spray or dip applied, Unichrome Plastisols provide a 
seamless, pore-free shield that safeguards against a whole 
host of corrosives. This resilient coating won’t chip, 

resists abrasion. Costs less than applying vinyl sheet 
materials, too. Objects of any share or size can be coated... 
so long as they can be maintained at baking temperature. 


Expert applicators are strategically located to handle 
your equipment promptly. Or your own crews can do it. 
Send for Bulletin VP-3. 


coatings and finishes 
METAL & THERMIT Corporation 


General Offices: Rahway, New Jersey 


Tra 
Ds 
‘ 


ONE OF THE Garcock 72 (00 


es, 


COMPLETELY UNHARMED BY 
THE STRONGEST CHEMICALS 


Garlock Chemiseal Mechanical Seals 
have, through years of application, 
proved their ability to seal effectively 
against all chemicals . . . from the 
“easier’’ Methanol, Acetic and Propionic 
Acids to the more reactive Hydroxy- 
acetic, Sulfuric, Adipic Acids and Hy- 
drocarbon Slurry. 


There are other benefits, too, that 
Chemiseals can add to your particular 
application. Consider these: 


© LIFE EXPECTANCY MANY TIMES 
THAT OF OTHER SEALS 

® NO SCORING ON SHAFTS 

@ AVAILABLE IN ALL SIZES 

® EASY TO HANDLE AND INSTALL 


Solve your difficult sealing problems. Apply Garlock Chemiseal Mechan- 
ical Seals against all media— including solids in suspension—in pressures to 
100 psi at 75°C, or 75 psi at 100°C. Standard sizes to fit all pump shafts 
from 1%” to 21%"; special sizes also available. Chemiseal Mechanical Seals 
are another of the Garlock 2,000 . . . two thousand different types of gas- 
kets, packings, and seals for every need. Discuss complete details with your 
local Garlock representative, or write for Catalog AD-164. 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 
For Prompt Service, contact one of our 26 sales offices and warehouses throughout the U.S. and Canada. 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 


‘Canadian Division: The Garlock Packing Co, of Canada Ltd., Plastics Division: United States Gasket Company 


LITERATURE... 


Saran Lined Pipe, fittings, 
valves & pumps are available for 
systems from vacuum to 
300 psi, from below zero to 200F. 
Information available. 

127 *The Dow Chem. Co. 


%” through 1%” pipe, with 
companion fittings and valves, oper- 
— continuous temperatures of 
125° F. at maximum pressures of 
40 p.s.i. Booklet. 

178 *Joseph T. Ryerson & Son, Inc. 


Pipe & Fittin; with Fluorofiex-T 
00 F. Data 


are ideal for service to 5 ) 
on Fluorofiex-TS pipe & fittings 
for complete piping systems is 


offered. 
159 *Resistoflex Corp. 


Features and advan- 
tages of line pipe manufactured by 
the electricweld method are pre- 
sented in new pamphlet. Complete 
table of specifications. Illustrated. 
272A Jones & Laughlin Steel 


Pipe, Plastic Ace-Ite, chemical- 


resistant rubber-resin blend pipe 
is the surest way to stem the tide 
of corrosion. Handles most chem- 
icals. Bulletin CE-80. 

2 *American Hard Rubber Co. 


Tubing Full information on Job- 


Matched Seamless Pressure Tubing 
is contained in Bulletin TB-417. 
Wide size range & uniform dimen- 
sions & mechanical properties. 

82 *The Babcock & Wilcox Co. 


Complete information on 
Damascope Testing is contained in 
four-page bulletin explaining oper- 
ation & other pertinent data on 
Damascope inspection. 

70 *Damascus Tube Co, 


Tubing Shaped Sha tubing in 


square, rectangle, elliptical, oval 
and other cross sections is illus- 
trated and described in Data 
Memorandum No. 17. Many alloys. 

B Superior Tube Co. 


The %” Self-Closing Ball 
Valve is designed for smooth, leak- 
of highly flammable 
iquids. Complete details are avail- 


able. 
139 *Rockwood Sprinkler Co. 


New Pressure Sealing Gate 
valve is ideal for abrasive ladings, 
light gases, volatile liquids up to 
250 F. Catalog 1200. 
sa Div. of ACF Industries 


Valves and Fittings Stainless and 


alloy steel materials are shown in 
their application to specific types of 
piping products in a 432 page cat- 


*Henry Vogt Machine Co. 


Full facts on “Craneloy 
20” and other quality alloy valves 
contained in, Circular AD-2080. 
Free-to-rotate discs minimize seat- 
ing wear & prevent galling. 
175 *Crane Co. 


Valves...... Iron Body Check Valves & 


Gate Valves may be obtained with 
special hard rubber linings. High 
resistance to corrosion & abrasion. 
Further information offered. 
*Darling Valve & Mfg. Co. 


Hamer Line Blind Valves 
are fast, safe, simple to operate. 
One man can open or blind a line 
in one minute. ther information 
in catalog. 
R255 *Hamer Valves 
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Ideal for leakproof control 

air, vacuum, steam, water, fuels, 
oils, kerosene, alcohol, etc., the 
Flo-Ball features all stainless steel 
construction. 
221 *Hydromatics, Inc. 


Solid Porcelain acid proof 
valves offer purity, protection & 
permanence of your chemical lines. 
Complete description & specifica- 
tions available 
73 *Lapp Insulator Co., Inc. 


The Educator Tube _ in 
Standard Consolidated Safety Re- 
lief valves is a pressure evacuator. 
Cat. 1900. 


131 
*Manning, Maxwell & Moore, Inc. 


Valves, Butterfly for gas, vapor, 
liquid or semi-solid control prob- 
lems. Simplicity of design makes 
them easy to service & maintain. 


Literature. 
T289 *Fisher Governor Co. 


Valves, Control for hot or cold 
flows ... or other process flow con- 
ditions. Available in a wide range 

gag sizes. New Catalog 
Cio 


*Minneapolis-Honeywell 


“an Control apply heat uni- 
throughout valve from 
py e to flange and up to the stuff- 

Sizes ranges from 1%” to 

rg Catal og 356-S. 
L239 *Parks-Cramer Co. 


Valves, Diaphragm offer 
ble ormance & long are ce life 
for vacuums down to 0.1 micron 
. .. With leak rates of less than 0.1 
micron cubic foot/hour. Facts 
55 *Grinnell Co. 


Valves, Plastic-Coated The plastic 
coating of these valves offers com- 
plete corrosion resistance. Replace- 
ment costs eliminated. Information 
av 
64 *DeZurik Corporation 


Valves, Plastic Bulletin covers the 
use of polyvinyl chloride in valve 
t and diaphragm protectors. In- 
cluded are various applications and 
technical data. On request. 
273A J. E. Lonergan Co. 


Valve, Plug The new Type G 
Durco Sleeveline offers 150 psi 
rating. Ductile * Stainless screwed 
or flanged %” to 2” sizes. Ductile 
flanged sizes to 6”. *BUL V/12. 

225 *The Duriron Co. 


Valves, Plug Lubricated Plug 
valves are ilable sizes 14” 
through 16”, Ceenes on the t 
required. Features basic par 
Body, Bonnet, Plug. 
123 e Wm. Powell Co. 


Safety-Relief lete 
orm rmation is provided in Catalog 
FE-118, covering both selection & 
sizing of Farris process Safety- 
Relief Valves. 
277 *Farris Engineering Corp. 


Valves, Spherical Plug Illustrated 
bulletin covers line of full-opening, 
lubricated spherical valves. 
Specifications and dimensions for 


sizes to 30 in. 

273B Rockwell Mfg. Co. 
Valves, Stainless Steel A new cat- 

alog outlines patterns you want, = 

a choice of alloys that satisf 

requirements of practically Anna 


rosive services. 
*Jenkins Bros. 
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Minimize Liquid Handling Costs 


CONTROLLED PERFORMANCE 


AURORA’ END-SUCTION 
CENTRIFUGAL PUMPS 


@ CAPACITIES TO 1800 G.P.M. 
@ HEADS TO 320 FT. 

@ HIGH EFFICIENCY 

e@ LOW NPSH 

@ FLEXIBILITY 

@ COMPACTNESS 

@ PROVEN DEPENDABILITY 

@ RUGGED CONSTRUCTION 

@ SIMPLICITY OF DESIGN 

@ BALANCED IMPELLERS 


Transfer, circulation, or pressure boosting of liquids—hot or 
cold—can be accomplished with the highest efficiency when you 
select AURORA End-Suction Centrifugal Pumps. Since less 
power is needed to provide required delivery, the initial cost is 
much lower and the operating cost less. Compactness and 
simplicity of design sayes space and makes installation faster 


and easier. 


Unique suction spool arrangement permits disassembly for main- 
tenance without disturbing the discharge connection, pump- 
motor alignment or foundation bolts. 

Vertical discharge makes pump self-venting, avoids vapor locks, 
and permits smooth running operation with a controlled noise 


level. 


Typical applications include: condenser circulation, boiler feed, 
cooling towers, air conditioning systems, hot water circulation, 
and pressure boosters for water systems. 


WRITE FOR BULLETIN 119-C 
AURORA PUMP 


THE NEW YORK AIR BRAKE COMPANY 


670 LOUCKS 


AURORA, ILLINOIS 


LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 
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3 years of soil removed from 
55-ft. ethylene scrubber tower 
by Oakite chemical circulation 


What’s the fastest way to clean a 55-foot tower? 

A midwest chemical plant had this problem recently 
on an ethylene scrubber tower with an accumulation 
of three years of iron oxides, oil deposits and sludge. 

The local Oakite man analyzed the soil and recom- 
mended a specialized cleaner to be circulated through 
the tower. He also recommended the most efficient solu- 
tion strength, temperature, and gpm of circulation. He 
remained on hand for consultation during the hook-up 
and while cleaning was in progress. 

Fifteen hours of chemical circulation followed by six 
hours of rinse removed every trace of soil. The tower 
was three years younger...and at a fraction of the 
cost of manual reconditioning. 

On any cleaning problem — towers, tanks, pumps, 
compressors, exchangers, lines, fittings, valves — call 
your local Oakite man. Or write for literature and 
details to Oakite Products, Inc., 16H Rector Street, 
New York 6, N. Y. 


pe INDUSTRIAL 


OAKITE. 


ATERIALS METHODS - SERVICE 


Export Division Cable Address: Ookite 


in our 50th year 


‘Technical Service Representatives in Principal Cities of U. S. and Canada 


LITERATURE . 


Process Equipment 


Centrifugals Reineveld Horizontal 
Separators can be opened, thor- 
ougly cleaned & inspected in % 
hour. Sanitary operation at all 
Sones. Bulletin 356. 

TL275 *Heyl & Patterson, Inc. 


Centrifuge The AC-VO “Nozzle- 
Matic Centrifuge offers higher 
capacities. Insure maximum Cat- 
alyst life. Further information is 
available. 
18-19¢c *The De Laval Separator Co. 


Cooling Towers with high thermal 
performance, low maintenance cost 

& built-in permanence. Catalog de- 
pas in detail the designed 
uality. 

*The Fluor Corporation 


Cryogenerator in 4 different ca- 
———, which have respective re- 
capacities of 3,000, 12,- 
,000 & 160,000 BTU/hr. at 

0820 degrees F. Brochur 
12-13 *North American Philips Co. 


Dispersion Mixers offers many 
special features for processing solid 
propellants. Available in a complete 
range of a & production 


sixes. Bul. 1157. 
50a *The J. H. Day Co. 


Lectrodryers dry to dew- 

below 110 F., in volumes of a 

cubic feet or thousands per 

hour. Operation can be fully auto- 
matic or manually controlled. 

265 *Pittsburgh Lectrodryer Div. 


Dust Collector Characteristics and 
operation of the AMERclone dry 
centrifugal dust collector are dis- 

new product bulletin. 
Sizes to 72,000 cfm 
274A "American Air Filter Co. 


Dust Collector Dustex patented 
design prevents condensation within 
the collector where inlet temp. is 
above the dew point. Handles temp. 
up to 800 F. Bulletin on D-584. 
288L *Dustex Corp 


Dust Collectors Cyclones have the 
unique Shave-off _ that traps 
small fines in the double eddy cur- 
rents. All 3 Systems are illustrated 
& et in booklet. 

278 *Buell Engineering Co. 


Dust Scrubbers Bulletin covers 
high-efficiency, direct-contact gas 
scrubbers for removal of particulate 
matter, gy sub-micron dust 
and fumes, g 
274E Peabody’ Engineering Corp. 


Dust Collectors New Bulletin 300 
gives details & illustrations of the 
new Cyclo-trells mechanical dust 
ue and hopper discharge 
valve. 

136 *Research-Cottrell, Inc. 


New data and infor- 
mation on dust control with the 
manufacturer’s cloth filter dust col- 
lectors is oe of new literature. 


Rating tables 

274B Torit Mfg. Co. 
Electrolytic Cells “Hooker eS 

Cells” is a Comuhonety rev: edi- 

tion of former Bulletin 20. Covers 

cell cell operation. 


Hecker Chemical Corp. 
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REINEVELD 
—centrifugals 


That’s all the time needed to open, thoroughly 
clean and inspect, and close this automatic 
stainless steel Reineveld Horizontal Separator. 


This means sanitary operation at all times and at least 
double the output of any other machine. Yield is higher, too, 
as solids remain undisturbed after separation until cut-out. 


Consult our listing in CEC or write for bulletin 356. 
Sold and Serviced by: 


HEYL & PATTERSON, inc. 


55 FORT PITT BLVD., PITTSBURGH 22, PA, 


the MODERN METHOD 
of Transporting Compressed Gases . 


¢ MANIFOLD & CONTROLS — for YOUR Gas and Handling Requirements 
© CAPACITY — to meet YOUR Requirements 


SAFETY — Cylinders, Safety Devices, Controls etc., All in accordance with ICC Requirements 
for YOUR Protection. 


¢ CHASSIS — by leading Chassis Manufacturers with Service Branches throughout the United 
States for YOUR Convenience. 


INDEPENDENT ENGINEERING COMPANY,Inc. 
4 


KENNEDY 
Air Swept 
Grinding 


Lowers 


KENNEDY Air Swept 
Grinding Systems Reduce 
Production Costs—through 


Capital Savings—tess floor 
space and structural steel are 
required per ton of product. 


Minimum Power—Proven, 
pressure lubrication insures 
high mechanical efficiency. 


Reduced Maintenance—Operate 
for years without major repairs. 
Tramp iron aids grinding. 


Operating Continuity— 
Lubrication and replacement of 
grinding media is accomplished 
without interruption of 
production. 


Higher Production—Full capacity 
and product fineness remain 
constant for longer periods. 


KENNEDY Air Swept 

Grinding Systems are available 
for a wide range of capacities 
and products. These mills 

pay for themselves in a short 
time out of savings in 
maintenance and power alone! 


Send now for full details. 


KENNEDY VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 
405 PARK AVENUE, NEW YORK 22, N.Y. @ FACTORY: DANVILLE, PA, 


ACETYLENE + OXYGEN + NITROGEN- ARGON 


RESEARCH 


CYLINDERS AND GAS PRODUCING EQUIPMENT 


O'FALLON 7, ILLINOIS 
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1926 NORWALK compressor 
is readied for use 


This four-stage, 1334 x 12 Norwalk compressor for air or 
hydrogen was purchased by Linde Company, Division of Union 
Carbide Corporation, in 1926 and used continuously for 32 
years for the compression of hydrogen. During this time the 
cylinder has been relined five times. Old 43410 was recently 
moved to Linden, New Jersey, where it is now ready to go 
into production when needed. 


Every Norwalk compressor is test-run at the factory, then 
taken down for complete inspection before re-assembly and 
shipment. Norwalk makes compressors from single stage to 
six stages, from 125 to 25,000 psi pressure, for gases as 
follows: 


ACETYLENE ETHYLENE 

AIR HCL 

ARGON HELIUM 

CERTAIN HYDROGEN 
HYDRO CARBONS NITROGEN 

CO AND CO: NITROUS OXIDE 

ETHANE OXYGEN 


for full details, write for Catalog 44 


NORWALK COMPANY, INC. 


SOUTH NORWALK, CONNECTICUT 
Established 1864 


LITERATURE .. . 


Ev: A list of experts who 
ave chosen G-B bensive inf along 
with more comprehensive informa- 
tion on the complete line is now 
to you. 
Goslin-Birmingham Mfg. Co. 


Filter Bulletin describes the de- 
sign, operation and advantages of 
the American filter, a disk-type 
unit for the process industries. 
Photos and drawings. 
274D Dorr-Oliver 


EimcoBelt is a_ perfected 
continuous belt drum filter. When 
equipped with cloth or metallic me- 
alum, it blinding. Bulle- 


Cover *The Eimco Corporation 


Filter, Glass-Bag for the toughest 
industrial applications such as: 
cement kilns, reverberatory fur- 
naces, calciners, converters, etc. De- 
tailed information 
158 *Dracco Div. of Fuller Co. 


Filters Custom-made units provide 
solutions to many difficult con- 
tinuous filtration problems in the 
CPI. oe & technical advice 


offer: 
138 Machine & Metals, Inc. 


Niagara are available in 

mpletely automated models for 

production-line filtration. Operate 

with process streams from 50 to 
over 1,000 gal/minute. Data 

252 *American Machine & Metals, Inc. 


Grinding Mills.......including Rod, 
Ball, Pebble, Tube & Compartment 
In from 6 to 

diameter & up to 50 
natn. Further details offered. 
20-21 *Nordberg Mfg. Co. 


grind & classify in 
one operation in a single chamber 
& provide fines in range from % 
to 44 microns. ay 4 models are 
available. Bul. No. 09 
237 *St <= Mill Co. 


that will multiply your pro- 
duction in less space, at less cost. 
There is a model for every need— 
from laboratory testing to big vol- 
ume production. 
209 *Morehouse- Cowles, Inc. 


Mills, 3-Roll are built in 10” x 
22” and 14” x 30” sizes for produc- 
tion, quantities; in 5 x 12” & 4” x 
for pilot operations. Bul. 


*The J. H. Day Co. 


for both drying and 

g. Further p oe on Ray- 

mond Imp Mill contained in Bulle- 
tin No. 85 which is available on re- 


quest. 
176 *Combustion Engineering 


Mills, Roller with exclusive gear- 
less & spur gear drives. Quality 
fine grinding . . . 20 mesh to 400 
mesh .. . micron sizes on some 
materials. Catalog 
85 ‘William Patent Crusher 


Mills & Mixers Complete informa- 
tion on high speed three roll mills 
and production size dispersion: type 
change can mixers is available. 
L233 *Charles Ross & Son Co. 


Mist Eliminators In all types of 
p ng equipment—Metex mist 
eliminators knock back liquid en- 
trainment. Bulletin ME-9 f 
ae design guides 

*Metal Textile Corp. 
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Pony Mixers twin or single mo- 
tion, provide fast, thorough mixing 
of curing agents & high perform- 
ance fuel additives. Complete in- 


formation in Bul. 
50b *The J. H. Day Co. 


New brochure 
shows variety of pressure vessels; 
fabricating techniques utilized in 
production of equipment also 
Many 
277 Solar Chicago 


Process tel ment Bulletin illus- 
trates and describes representative 
equipment lines from each of three 
divisions—instrumentation, feeding 


and blend. 
277B B-I-F Industries, Inc. 


Process Equi Air Swept 
Grinding Systems are available for 
a wide range of capacities and 
products. Full details are available 


on request. 
R275 *Kennedy Van Saun 


Process Equipment A complete line 
of filters, strainers and lubrication 
specialties are available. Bulletins 
ovine complete information on all 


ucts, 
*Wm. W. Nugent & Co. 


Holo-Flite for processes 
where slurries, granular solids, 
pulps or pastes are cooled, heated 
or dried. Bulletin gives details on 
installation & operation 
101 *Western ecipitation Corp. 


aan, | Blenders in a variety of 
materials . with powerful drives 
. and various types of agitators 
. .. in capacities that range from 

7% to 3 gal. Bul. No. 800. 
50c *The J. H. Day Co. 
Ro-Ball Gyratin; Bulletin 
957 covers the —— models that 
are available to provide from two 
to five separations, with choice of 

ischarge designs. 

*The J. H. Day Co. 


Cooler-Blender with 17-0” 
diameter x 30’-0” long. Catalog A 
can help you with your Pressing, 
Drying and Cooling Problems. 
7230 *Davenport Machine & 

Foundry Co. 


Screen Se tor The Syncromatic 
is ava le in carbon or stainless 
steel, & may be obtained with 
from 1 to 3 decks, & a full range of 
screen meshes & materials. 
18-19b *The De Laval Separator Co. 


Semicontinuous Deodorizers 
sign and process features overcom- 
ing drawbacks of conventional ap- 
paratus for deodorization of fat and 
oil \ is topic of bulletin. 
277 Girdler Process Equipment 


Separators Operating princi 
of a line of separators, as wel 
applications in the clay sendmets 
= ~— are covered by a new bul- 

letin. High ca space. 
277D Southwes' gineering Co. 


Stream Splitters Revised bulletin 
describes a compact and efficient 
line of stream splitters for free- 
flowing materials. Gives from two 
to eight streams 
277E Sprout, Waldron & Co. 


Water Knives Bulletin on flat 
spray nozzles for any type of wash- 
ing, cleaning, descaling and cooling 
operation now available. Selection 


specifications. 
Chain Beit Co. 


WORLD 
STANDARD 
FOR SAFETY 


From the Near East to our own Far West. . 

the name Farris on safety-relief valves has 
been a standard synonym for safety since 
1943. The patented design features on all 


Farris full-nozzle valves combine to offer the 


ideal concept of a trouble-free, 100% safe 
safety-relief valve for every application. 


SERIES 2600 

The most popular top-guided, self-aligning, safety-relief 
valve for process piping service. Maximum pressure, 150 
to 2500 psig, RF/RJ. Plain or Lever types. Standard or 
BalanSeal bellows construction. 


SERIES 2740 

A cast-steel relief valve of simplified design for use where 
extreme blow down accuracy is not essential, but where 
durability, compactness are. Pressures to 3500 psig at 
450°F; 2000 psig at 800°F. Sizes 12’ to 2”. 


SERIES 2745 

An extremely rugged, compact, high pressure bar stock 
nozzle valve. Internal parts stainless steel. Adjustable blow 
down; flat seat; self-aligning stem and disc. Pressure to 
10,000 psig. Sizes 12", 1”. 


SERIES 2950 

A cast iron safety-relief valve including most of the ex- 
clusive Farris features found in the Series 2600. Max. pres- 
sure, 250 psig at 450°F, 400 psig at 150°F. Plain cap, open 
lever or packed lever types. 


Complete information is provided in 
Catalog FE-118, covering both selec- 
tion and sizing of Farris process Safety- 
Relief Valves. Send for your copy today. 


ENGINEERING CORP. 


601 Commercial Avenue, Palisades Park, N.J, 
In Texas: 5405 Clinton Drive, Houston 20 


* From advertisement, this issue affiliates: FARRIS FLEXIBLE VALVE CORP. © FARRIS PICKERING GOVERNOR CO., INC. © FARRIS ENGINEERING, LTD., LONDON, ENGLAND 
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But these aren’t satellite launchers, though they’re specially 
designed for high temperature operation: they’re Buell 
extra-efficient cyclone dust collectors ... and the new frontiers 
they’re exploring are in industry. Everywhere in American industry, 
from cement mills to refineries, from chemical plants to power 
generating stations, Buell collectors set new records in percentage 
of dust removed, low maintenance, and improved plant operation. 
Even in the age-old field of fly ash collection, Buell extra efficiency 
pays off. Only Buell cyclones have the unique Shave-off port that 
traps small fines in the double eddy currents. And Buell 
large-diameter design eliminates bridging, clogging, or plugging. 
All three Buell Systems are illustrated and described in 

“The Collection and Recovery of Industrial Dusts”. 

Write for a copy to Dept. 12-J, Buell Engineering 

Company, Inc., 123 William St., New York 38, N. Y. 


“SF” ELECTRIC 
PRECIPITATORS 


BUELL 


CYCLONES 


PRECIPITATOR-CYCLONE 
COMBINATIONS 


Experts at delivering Extra Efficiency in 


DUST COLLECTION SYSTEMS 


LITERATURE .. . 


Pumps, Fans, Compressors 


Compressor Air New 24-page bul- 
letin describes the WN-112 station- 
ary air compressor. Specifications, 
diagrams, installation photographs, 
etc. Range of 468-974 cfm. 
278A Joy Mfg. Co. 


Compressors from vacuum to 15,- 
000 PSIG, 7% to 5,000 horsepower. 
There are different types and 
classes available for every process 


need. 
42-43 *Chicago Pneumatic 


Compresso: Axial-flow & Cen- 
trifugal compressors can be de- 
signed to your _ specifications. 
Standard models are also available. 
Bulletin “Joy Turbodynamics.” 
109 *Joy Mfg. Co. 


Compressors from single stage to 
six stages, from 125 to 25,000 psi 
pressure for gases as_ follows: 
Acetylene, Argon, Ethane, Helium, 
Nitrogen, Oxygen, etc. Catalog 44. 
276 *Norwalk Company, Inc. 


Compressors Centrifugal 
tion on equipment best suited to 
your compression requirements— 
centrifugal, reciprocating, axial- 
flow rotary or ejector. 
69 *Ingersoll-Rand 


Compressor, Screw features oil- 
ree operation. Suction volumes 
350 to 15,000 cfm. Compression 
ratios up to 1:4 for single stage & 
1:10 for two-stage units. 
B289 *The Foram Corporation 


Pump th hard rubber casing 
and impeller; Hastelloy C shaft. 
Offers faultless corrosion resist- 
Information in Bulletin 
246e *American Hard Rubber Co. 


ps Newly designed models are 
available to handle a wide variety 
of corrosive & viscous materials. 
Full information on new controlled 
capacity pumps is offered. No. 100. 
266 *American Meter Co., Pump Div. 


ps Horizontal Triplex Pumps 
handle large volume of all types 
and densities of fluids. Cylinder 
can be disassembled in minutes. 
Bulletin P-55. 

243  *Gaulin Manufacturing Co., Inc. 


New. bulletin’ entitled 
Layne Propeller and Mixed Flow 
Pumps” gives detailed information, 
cutaway drawings, performance 
tables and application data. 
278B yne & Bowler, Inc. 


ps Aurora End-Suction Cen- 
trifugal pumps with capacities to 
1800 G.P.M. heads to 320 ft. are 
covered in Bul. 119-C. Applications 
include cooling towers, etc. 

273 *N. Y. Air Brake Co., Aurora Pump. 


Split Case Pumps Bulletin No. 
1000 gives complete information 
and performance curves for these 

umps. Purchase price of pumps is 
ow and operating costs low. 
244 *Weinman Pumps Mfg. Co. 


Pumps Submersible Detailed draw- 

plus information on the appli- 

cations of the manufacturer’s sub- 

mersible pumps are included in 
Bulletin No. 202. 4 pages. 

278C Layne & Bowler, Inc. 


* From advertisement, this issue 
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Services & Miscellaneous 


Catalytic Purifier 
with an automatically operated 
drying unit to provide oxygen-free 
hydrogen that is ideally pure & 
dry. Descriptive literature offered. 
14-15b *Engelhard Industries, Inc. 


Construction plus pro- 
curement knowledge gained in 
construction of some 805 large and 
small plants throughout the world. 
Booklet available. 

205 *Foster Wheeler Corporation 


Drilling Machines used to drill 
into mains to make new connec- 
tions & to add valves while the 
main is under pressure—without 
shutting off the flow of water or 


gas. 
167 *Mueller Company 


Fire Extinguishing System Carbon 
dioxide system features all operat- 
ing parts completely enclosed to 
guard against fouling or accidental 
operation. Booklet. 

*Walter Kidde & Co., Inc. 


Pilot Plant Reprints of 4-pg. arti- 
cle which discusses factors to con- 
sider in deciding when to engage 
an outside firm to do pilot plant 
work & when to do it yourself. 
28-29 *The Lummis Co. 


Research Housin p. booklet 
describes a ouse incorporating 
new ideas, materials and construc- 
poner Various sections of the house 
are trea 
279A Nat'l Assn. of Home Builders 


Respirator The AO R2000 Series 
Respirator will protect workers 
from pneumoconiosis-producing 
and nuisance dusts, organic vapors, 
acid gases, ammonia, etc. 

174 ‘*American Optical Company 


Safety Engineering Equipment 
Catalog & Manual is a practical 
working guide to the safe, cost- 
cutting use of flammable liquids 
in plant & laboratory. Six sections. 
39a *The Protectoseal Co. 


Safety Products Catalog gives de- 
scriptions of plastic, metal and 
combination safety glasses, goggles 
and eye Shields. [Illustrated by 
and “in use” photos. 

79B Bausch & Lomb 


Steel Coating and Treads 
non-sli wisted crossbar provides 
a walking surface that is safe and 
clean. One-piece construction cuts 
easily. Bulletin 2527-R. 
213 *Blaw-Knox Company 


Tower Cleaning Literature and 
details on any cleaning problem— 
towers, tanks, pumps, compressors, 
es lines, fittings, valves, 
ete. 

274 *Oakite Products, Inc. 


Utility Model Lamp Hanovia util- 
ity model quartz lamp for prelimi- 
nary determination of photochem- 
ical reactions. Different models 
are available. 
14-15d *Engelhard Industries, Inc. 


Water Treating uipment 0: 
let presents the latest develop- 
ments in water treating equipment. 
Softeners, dimineralizers, deioniz- 
ers, dealkalizers, for exchangers. 
279¢ Elgin Softener Corp. 


* From advertisement, this issue 
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DEPENDABLE 
100% AUTOMATIC 


REMOTE READING 
Tank Contents Gauges 


RELIABLE 

® NO POWER REQUIRED 

@ UNDERWRITERS’ APPROVED 
Liquidometers use a tempera- 
ture compensated balanced 
hydraulic system. Indications 
unaffected by changes in spe- 
cific gravity. All models fea- 
ture large easy-to-read dials. 
UL approved switches avail- 
able. 

Write for complete details to 


THE LIQUIDOMETER Corp. 


Protects Metals Against Hot Acids, 
Acid and Sulfurous Fumes, 
Salt Spray, Steam, Mild Alkalies, 

Up to 600° F. 


Markal “D-A” Coatings will protect 


UU, t, / metal against any corrosive action. It 
is an ideal product for ore sintering 
| HEAT-PROOF © plants, plating plants, food plants, lum- 
COATING | ber kilns, foundries, chemical plants, 
sewage disposal plants, laundries, heat 

eae exchangers . . . many others. 
FOR HIGH TEMPERATURES Markal “D-A” Coatings are applied 
° by brush or spray and can be air dried 
PREVENTS CORROSION or baked. The Coatings will withstand 

° 
: temperatures up to 600°F. 

; For free sample write on company 
letterhead, eating temperature extremes, surface temperature at 
time of application, and corrosive condition. 

Other Markal Coatings are available in a complete range of types 
for any condition and temperatures up to 2200°F. Send for catalog 
No. MPC. 


The Markal Company, 3106 West Carroll Avenue, Chicago 12, IIl. 
Telephone SAcramento 2-6085 
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Dept Q. 
pe LONG ISLAND CITY 1. NEW YORK 


The man who knows 
his process equipment... 
chooses G-B Evaporators! 


While we rarely ever get a chance to meet 

and do business with a fellow like this, 

you will find G-B Evaporators in many of 
America’s major distilleries. 

Men who know their process equipment in the 
aluminum, paper, sugar and other 

chemical fields have been specifying G-B 
evaporators since 1879. 

We'll be glad to send you a list of experts who 
have chosen G-B equipment along with more 
comprehensive information on the complete 

line. A postcard will do. 


GOSLIN- BIRMINGHAM 


MANUFACTURING CO. INC. 


P. O. BOX 631 BIRMINGHAM, ALABAMA 


PROFESSIONAL 
SERVICES 


E. J. CORELL 
ENGINEER 


Chlorine—Soda A 
we and Related Product: 
Des Reports —Operstion 


42 Rose Blvd Tele: Akron, O. TE 64271 
Akron, Ohio 


CARL DEMRICK 


Technical Translations 
Send for Circular 
53 So. Broadway Yonkers, N. Y. 


THE KULJIAN CORPORATION 


Consultants @ Engineers @ Constructors 
Chemical @ Industrial @ Process 


1200 N. Broad St. Phila, 21, Pa. 
Offices Throughout the World 


MERRILL W. MacAFEE 


Consulting Engineer 


Chemical-Metal ical-Mining 


LUdlow 3-1778 7668 Santa Fe Ave. 
FRontier 5-6145 Huntington Park, Calif. 


The C. W. NOFSINGER COMPANY 
“In Engineering 
It’s the PEOPLE that Count’ 


Engineers and Contractors for = Petroleum 
and Chemical Industri 


307 East 63rd Street @ Kansas City 13, Missouri 


FOSTER D. SNELL, INC. 


Chemical & Engineering Consultants 


Research, Process Development. Pilot Plant 
Studies. Plant Design. aa Studies Con- 
struction Supervision. Start-u & Operation. 
Design. Packaging Materials Han- 
di Studies. Cost Analyses. Trouble Shooting 


29 W. 15th St. WA-4-8800 New York 11, N. Y. 


The Consulting Engineer 


By reason of special training, 
wide experience and tested ability, 
coupled with professional integrity, 
brings to his client detached en- 
gineering and economic advice that 
rises above local limitations and en- 
compasses the availability of all 
modern developments in the fields 
where he practices as an expert. 
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CLASSIFIED... 


EMPLOYMENT OPPORTUNITIES| 


CHEMICAL ENGINEERS 


Outstanding career opportunities 
in Petroleum for YOU... 


if you have a B.S. or higher degree and one 
to five years of experience in development, 
pilot plant operation, process design, 
process trouble shooting, refinery process 
engineering, economic studies or related 


work activities. Age range... 


22-32. 


Choice positions open in Cleveland, Toledo and Lima, Ohio 


WRITE TODAY! 


Send detailed resume of your 
education, experience and personal 


data to: 


CLYDE A. BRUGGERS 
1737-A Midland Building 
Cleveland 15, Ohio 


There’s a bright future waiting for 
the right men with 


THE STANDARD OIL COMPANY (oto) 


bs position for key man! 

te responsibility of 
a development of high 
pressure laminates made from 
glass cloth for printed cir- 
cuits. Must be a self starter. 
Work with nation’s top 
manufacturing and marketing 
team. Salary to $10,000+. 


Fee, expenses paid 


Send resume in duplicate to: 


challenging 
development 


major 
company 
benefits 


SNELLING and SNELLING 


917 Washington St., Wilmington 1, Delaware 


opportunity for engineers 


Person selected will be in 
charge of product develop- 
ment of adhesive coated 
copper foil for use with lam- 
inates. He will set the goals 
and plan the program. Un- 
limited future in one of 
nation’s largest companies. 
Salary to $10,000+. 


CHEMICAL ENGINEERS 


West Texas synthetic rubber manufacturer 
offers challenging opportunities to Chemi- 
cal Engineers for shift process control 
work, 


Experience of 0-3 years desirable but not 
necessary. 


Send summary of qualifications and salary 
requirements to: 


Manager of Industrial Relations 


The General Tire & Rubber Company 
P. O. Box 2032 Odessa, Texas 


$14,000—$15,000 
Expanding division of strong manufacturer of 
plastics, resins, rubber products and adhesives. 
Offers desirable opportunity for young man with 
supervisory potential. Salary $12,000—$14,000. 
Company pays fees. 
MONARCH PERSONNEL 

28 East Jackson Blvd. Chicago 4, Illinois 


MANUFACTURERS AGENTS WANTED 


Exclusive territory, to sell mixers, colloid mills 
and process equipment to food, chemical, petrol- 
eum, paint and similar industries. Will turn over 
accounts and leads. Backed by extensive advertis- 
ing campaign and Chemical Industry Show. Full 
training. Give full details first fetter. 
RW-2693 Chemical Engineering 
Class Ady. Div., P.O. Box 12, N. Y. 36, N. Y. 


JVM Wa 


wvestvat 
the widest 
variety of 
openings in 
recent years 


at the Knolls Atomic 
Power Laboratory 


For the first time in recent years, 
current openings here extend into 
disciplines generally considered 
outside of the traditional nuclear 
areas. As a result, excellent op- 
portunities exist today for men 
interested in entering the nuclear 
field for the first time, as well as 
for recent graduates and, of 
course, experienced nuclear engi- 
neers and scientists. If you’ve 
been thinking of exploring pro- 
fessional opportunities at KAPL, 
we suggest you make your initial 
inquiry today. 


Current Openings: 


Reactor structural design 

Primary & secondary systems design 
Reactor operation 

Heat transfer, fluid flow 

design 

P rf evaluation 
& reactor instrumentation 
Powerplant & reactor controls 
Control drive design 

Electronic equipment development 
Reactor materials development 
Process development metallurgy 
Materials irradiations experiments 


Materials 


Metallography 

Applied ceramics 

Chemical analysis, vacuum techniques 

Analytical chemistry, X-ray diffrac- 
tion 

Radiochemistry 

Corrosion technology 


U. S. Citizenship Required 


Forward your resume in confi- 
dence, including salary require- 
ment. Please also state your job 
interests. Address: Mr. A. J. Sci- 
pione, Dept. 65-BWP 


Knolls Alomic: Power Laboriiory 
GENERAL ELECTRIC 


Schenectady, N. Y. 
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EMPLOYMENT 
OPPORTUNITIES 


(Continued from opposite page) 


SENIOR 
INDUSTRIAL 
ENGINEERS 


UNITED STATES BORAX & CHEM- 
ICAL CORPORATION invites highly 
qualified engineers with a minimum 
of five years experience to become 
associated with a newly organized 
function. 


Qualifications should include expe- 
rience in supervision of work meas- 
urement and work simplification 
programs, preferably in process or 
mining industries. 


Permanent positions are available 
at plant locations in California and 
New Mexico. General resume of 
education and experience in first 
letter. All replies will be held in 
strict confidence. Send resume to: 
George L. Anton, Director of Indus- 
trial Engineering. 


U. S. BORAX 


& CHEMICAL CORP. 
630 Shatto Place Los Angeles 5, Calif. 


ADDRESS BOX NO REPLIES TO: Bor No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 86: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 


POSITION VACANT 


Retired C. E. Wanted. Manufacturer extend- 
ing production to related lines desires serv- 
ices or technical guidance of Chemical 
Engineer having substantial experience in ad- 
hesives, synthetic resins, industrial chemi- 
cals. P-2734, Chemical Engineering. 


SELLING OPPORTUNITY OFFERED 


Seek Established Sales | Engineering | Affiliate 
with office located in Phila-Wilm-Balt area. 
Require affluent graduate chemical-mechani- 
cal engineer/s handling heavy process equip- 
ment. Reply in detail. RW-2745, Chemical 
Engineering. 


SELLING OPPORTUNITY _WANTED 
Successful Manufacturers Representative 
with quality lines. Licensed chemical engi- 
neer and associates. Active chemical, petro- 
leum, process industries. Southern California, 
Arizona, Nevada. Desires additional class 
AA line. RA-2748, Chemical Engineering. 
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CLASSIFIED... 


EQUIPMENT SEARCHLIGHT 


FOR SALE 


NEW DORR-OLIVER 
AND EIMCO FILTERS 


4—11’-6” x 16’ Dorr-Oliver String Discharge Drum Filters, Stainless 


Steel, rubber repulpers. 


3—8’-10” x 10 disc Eimco Hy-Flow Filters, 316 Stainless Steel and 
rubber covered, 21” repulpers. 
2—8'-12” x 10 disc Eimco Hy-Flow Neutral Filters. 


Write for complete specifications & prices 


MACHINERY CENTER INC. 


1201 So. 6th West 


Salt Lake City, Utah 


Phone HU-47601 


Sacrifice 
One Raymond +10 Imp Mill 


Complete with clone collectors, motor 
starter, etc. New 1957. 


LAURITZEN and COMPANY, Inc. 


7331 West Agatite ° Chicago 31 
Ational 5-9266 


—PIPE- 


ned, iain end. No. |. Grade 
PIPE CO. 


P.O. Box 5412 Shepard Sta. 


Phone C.L. 35527 
Columbus 3 Ohio 


PRODUCTS WANTED 


Currently manufacturing and selling a 
line of equipment to the chemical indus- 
try through our own National Sales Or- 
ganization. Present sales in excess of 
$1,000,000.00 per year. Would consider 
patented or unpatented products, ideas, 
etc. Outright purchase or royalty. Re- 
plies confidential. 


BO-2640, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 


FOR SALE 


Hardinge—Conical Pebble Mill—Continuous 6’ x 
a. Burrstowe Lined, with Motor, Feeder, 


s—Impact Pulverizers—Latest type, Self 
. Self conveying, with 20 hp mot 

me. “attrition Mill—2-10 hp Motors. 

Tyler—new 18” x 48”, 2 deck totally enclosed 
Vibrating Screen. 

2—New—!00 C.F.M. Dust Collectors and Larger 
Jeffrey—Hammermill—i2” x 20”. 

Content Tanks, Bins, Vibrating Feeders, 
Electric Pumps. 


JOSEPH ADAMS 
Phone — Jefferson 3-4296 


1700 Crthodox St., Phila. 24, Penna. 


Need a RESIN PLANT? 


We offer DESIGN & CONSULTING 
SERVICES for the following type 
plants:— 

ACRYLIC EMULSION Plants 

POLYVINYL ACETATE Emulsion Plants 

PHENOLIC RESIN Plants 

UREA & MELAMINE Formaldehyde Resin Plants 
— and many others — 


DESIGN & CONSULTING DIVISION of 


Star Tank & Filter Corp. 
871 Edgewater Rd. N. Y. 59, N. Y. 


BUY ON TERMS! 
MOJONNIER STAINLESS EVAPORATOR 


36” dia x 8’ straight side. 3 sets Stain- 
less Coils. 35 square foot area. Includes 
Condenser 
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200,000 ft. 85.” 0.D. 284244 | 
| 
| | 
Po \.:123 Townsend St. - San Francisco 7, Calif, 


+ EQUIPMENT SEARCHLIGHT 


FIRST MACHINERY 
LIQUIDATES 
HUGE CHEMICAL PLANT 


12 BUILDINGS MUST BE EVACUATED— 
EVERY PIECE OF EQUIPMENT MUST BE 
REMOVED WITHIN A FEW WEEKS 


Units Still Set Up Connected Where Used 


Location at 65-9th Street Just FIVE MIN- 
UTES from our Headquarters in the heart 
of DOWNTOWN BROOKLYN 


Blaw Knox Stainless Steel Dryer, 54” x 30’, with acces- 
sories 


Buflovak Stainless Hot Air Dryer; 5’ x 30’, complete 


5 Jacketed Roasters or Rotary Dryers, 4’ x 12’3”, with 
MONEL Shaft and MONEL Blades 


MIKRO No. 6 Atomizer with 20 H.P. Motor 
Smidth Steel, Porcelain Lined Pebble Mills, 5’ x 5’ 
Bird 24” x 24” MONEL & Rubber Cont. Hor. Centrifuges 


Oliver Continuous Rotary Panel Type VACUUM FILTERS, 
8’ x 8’ and 8’ x 10’—Acid Resistant 


2 Buffalo Cast Lean Evaporators, 5’ & 6’ dia., with Baro- 
metric Condensers and Accessories (Coiled) 


Buflovak 6’ Cast Iron Calandria, complete with copper 
tubes and Salt Separator 


35 CRYSTALLIZERS, Rubber and Lead Lined, Agitated, 800 
Gal. 


Rubber Lined and SOLID LEAD Single Effect Evaporators 
2 SHARPLES MODEL M 4 P Super Centrifuges in MONEL 


HUGE QUANTITY OF TANKS, Rubber & Lead Lined, Steel, 
Stainless and Glass Lined (all sizes) 


TREMENDOUS LOT OF CHEMICAL PUMPS: Duriron, 
Olivite, Durimet, etc. 


Redler & Screw Type CONVEYOR: Stainless & Bronze 
Bucket Elevators 


20 Shriver Plate & Frame Filter Presses from 18” to 54” 


LOCATION: 65—9th Street, Brooklyn, N. Y. 
PHONE: SOuth 8-7604 


CHOICE SELECTIONS from the 
FMC WAREHOUSE STOCK 


FATTY ACID INSTALLATION SYSTEM | 


Includes Ni-Resist Still Pots, Monel and Steel Tanks, ¢ 
Stainless Heat Exchanger, Condensers, Receivers, 
BOILER, Jet and Booster Ejectors, Pumps, Filters eae 
accessories. Send for complete details. 


Dryers—Evaporators 


S/S Lined Rotary Dryer 50” x 20’ with Burner, 


Combustion Chamber, etc 

Stokes Rot. Jktd. Dryer 18” x 8’. 

Bagley & Sewell Double Drum Dryer 28” x 60” 
complete. 

Buflovak Dbl. Drum Dryer 40” x 120” with ac- 
cessories. 

Struthers Well Stainless Drum Dryer; 5’ x 4’ like 
new complete. 

Zaremba Dbl. Effect INCONEL Evaporator 430 
sq. ft. surface. 

Swenson Quadruple Effect Long Tube Evaporator; 
film type 


Pebble and Ball Mills 


International Porcelain Lnd. Pebble Mills 8’ x 8’; 
50 HP. 

Abbe and Patterson Pebble Mills from 36” x 42” 
to 6’ x 8’. 

Abbe Silex Lined Bai! Mills; 5’ x 14’ and 5’ x 16’. 

Patterson JACKETED Ball Mills; 54’ x 42”; good 
for Vacuum. 

1000 Gal. Jacketed Buhrstone Lined Pebble Mill; 
6’ x 6’; 25 HP. 


Sterilizers 
2 American Dbi. Wall Lab. Sterilizers 16’ x 24”; 
gas or electrically heated. 
1 American Horizontal Rectangular; 2’ x 2’ x 3’ 
with quick opening door; all instruments. 
1—American Cylindrical Sterilizer 2’ x 3’ with 
quick opening door; all instruments. 
1—American Jacketed Sterilizer; 30° x 48” x 
84”; Double Door; Steel carriage on tracks. 
Fort Wayne Sterilizer No. 24 A; 5‘ x 10’4”. 


Reactors—Vacuum Pans 
Struthers Wells S/S 2000 Gal. Reactor. 
Pfaudler Jkts. Glass Lined 500 gal. 1000 Gal. 
Steel Reactors to 3000 Gal. Jktd. Agtd. 
Mojonnier S/S Vacuum Pans; 3’ x 10’; 6’ x 12’. 
Harris S/S Vacuum Pan; 6’ Dia.; with Coils. 


Rubber & Plastic Equipment 
F-B 14” x 30” Rubber or Plastic Mills. 
Stokes & Colton Pre-Form Presses. 
Utility Rubber Stock Cutter. 
Leominster Rapid Plastic Granulator. 
Ball & Jewell & Abbe Rotary Cutters. 


SEND FOR NEW “” FIRST FACTS” 


CORPORATION 


Y. STerling 8-4672 


FIRST MACHINERY 


209-289 TENTH STREET, BROOKLYN 15, N. 
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EQUIPMENT SEARCHLIGHT . . 


“OUTSTANDING VALUES” 


1—Rotary 6 x 7 x 100’ Kiln with firing 
hood. Stack, Motor and Drive 

2—Sperry 36” Filter Presses. 41 plates 
- frames Heresite coated. Hydro 

2—Richardson auto. cont. Weighing 
Scales. Model J-55 adj. dumping 
intervals 

2—Buflovak Double Door Vacuum Tray 
Dryers. 20 shelves 60” x 80” long 


For immediate quote, wire or phone collect—GA 1-1380 


1—Rotary 8’ dia x 80’ S.S. Rot. Dryer. 
Complete with all auxil. equipment 
1—Day 125 gallon heavy duty Sigma 
Blade Mixer. jcktd power tilting 
1—Niagara Model 510-28 Pressure 
Filter. 21 S.S. lvs 510 sq ft area. 
Auto Sluice 
11—Western States 40” S.S. perforated 
bas. Centrifuges. 40 HP 2 speed 
motors 


Townsend St. - 


LIQUIDATION 


TITANIUM DIOXIDE PLANT 
BALTIMORE, MD. 


CENT.—FILTERS—EVAPS.—CRYSTAL 
1—Bird 32” x 50 Cont. Cent. 316 S.S. 
4—Sharples C20 Super-D-Hydrators, 316 S.S. 
1—Sharples PN14 Super-D-Canters, 316 S.S. 
1—AT&M 26” sus. Cent., perf. bskt., 316 S.S. 
1—Oliver 8’ x 8’ Precoat rubber covered Ro- 
tary Vacuum Filter. 

10—Sperry 36” plate & frame Filters, rubber 
covered, cast iron, and wood. 

5—8’ dia. x 24’ rubber lined Crystallizers. 


PULVERIZERS AND MILLS 
2—Abbe 5’ x 16’ brick lined Mills. 
2—30' dia. Stainless Steel Micronizers com- 
plete with Hoppers, Conveyors, etc. 


KILNS AND DRYERS 
1—Renn. 6’ x 60’ Rotary Kiln, 5" 
1—Proctor Schwartz 8’ wide 
Conveyor Dryer, Stainless oat Belt. 


RUBBER LINED TANKS 


3—3400 gal. with Turbo Agitators. 
“4 gal. Vertical Storage 8'6’ x 16’ x 8’ 


1—13.000 gal. Horizontal Storage 8’ x 35’. 


STEEL TANKS 
6—2000 to 5200 gal. with Turbo Agitators. 
oe Tanks: 3800; 6000; 9000; 10,000; 
15,000; 47,000 gals. 


MISCELLANEOUS 
7—Dorr Thickeners: 16’ dia. with Tanks. 
1—Bemis 50% Bag Packer with Sewing Ma- 
chine, Conveyor and Flattener. 
65—LaBour, Durco, Worthite, Duriron and 
Stoinless Steel Centrifugal Pumps 2” to 
6" with motors. 


Representatives on Premises, 


2701 Broening Highway, Baltimore, Md. 
Telephone: Medford 3-2911 


co. 


Tel: CYpress 2-5703 


MACHINERY AND 
EQUIPMENT COMPANY | 


- San Fran 


cisco 7, California 


350 HP 
MILLS—Colloid—1¥2" US HP, 2” Bas 20 
HP, PA Robinson 5 HP, Sprout Waldron 


2—40 HP motors 
MILLS—Hardinge—Conical—44%2 x 16 (10 
le, 4¥2 x 24 (25 HP) ball, 6’ x 
x 22” (7 He) pebble 

x 36” (125 HP) ball, 8’ x 48” (175 HP) 
: in /7 12 
y utler w/7 x 
Bucket eelvator, we hopper 


x 34’ 18” x 

PACKERS—5t, 1001 TOOLS (unused), 105FV 
w/scales, Pneumatic Scale le 
S—35 Gal. S/S jacketed, 150 


x 90” truck/tray, Steam— 
x 22’, 33” x 18°, 36" x 24°, x 25°, 


YOUR BEST REBUILT MACHINERY SOURCE 


LAWLER COMPANY 
Durham Ave. Liberty 9-0245 Metuchen, N. J. 


LIQUIDATIONS 


BRIQUETTING PLANT 
Mahanoy City, Pa. 


ESSO REFINERY 
Baltimore, Md. 

KILNS—DRYERS—COOLERS 
CENTRIFUGALS—FILTERS 
TOWERS—COLUMNS 
VESSELS—REACTORS 
CONDENSERS—EXCHANGERS 
BRIQUETTERS—CRUSHERS 
BOILERS—COMPRESSORS 


MACHINERY—EQUIPMENT 
LARGE or SMALL 


WRITE FOR CATALOGUES 


Co., 


HEAT POWER®: 


DIESEL ELEC. LOCOMOTIVES 


3—New 25 Ton, 2 GE | Whitcomb. 
3—23 Ton. 2-45 Ton Used Gen. Elec. 
i—44 Ton. 1-80 Ton yh Gen. Elec. 
i—100 Ton. Alco Used New 1955. 
3—100 Ton. Gen. Motors, 6 $00 HP Used. 


PLANT EQUIPMENT 


2—6’ x 36” Hardinge Ball Mills 
x 5’ pens Mills 


Nos, 56, 77 Marcy Mill 
7x 24° Allis-Chaimers Tube Mill 
5’ x 10’ & 7’ x 15’ Rod Mills 
9” x 21” Telsmith Jaw Crusher 
6” Ti pe H Jaw Crusher 
36” x 72” Style G Jaw Crusher 
No. | Sturtevant Rotary Fine Reduction 


3’ Symons Shorthead Cone Cru 
36” x 20’ Ruggles Coles Any xr. | Rotary Dryer 
Link Roto Louver Dryer 
x 20’ Rotary Dry 

x 30’ Rugoles Coles Class XA-8 Rotary Dryer 
9’ x 160’ Vulcan Rotary Kiln 
42” x 18” Traylor Type AA Crushing Rolls 

Stephen Adamson 3/60/220/440 Car 


R. C. STANHOPE, INC. 


60 E. 42nd St. N. Y. 17, N. Y. 
Tel. MU 2-3075 


60 East 42nd St., New York 17, N. Y. 
310 Thompson Bldg., Tulsa 3, Okla. 


ECH SPECIAL 


s Mixer, serial #40722, double arm 
"blades, size M-BS 100 gal. 
on 4 sides, forward & reverse me- 
lew cost over $15,000. Our price $6,500. 
YOU CAN BANK ON 


LOEB OFFERINGS 


Autoclave: 50 gal. Struthers Wells, st. st. 
Centrifugal: Tolhurst 20” st. steel (New) 
Clarifiers DeLaval and Sharples, st. steel. 
Concentrator: Deister rubber covered. 
Dewaterers: Davenport 3A, bronze hd. 3 hp. 
Dryer: Devine 2 x 4’ vac. drum, st. steel. 
Dryers: Link-Belt Monotube of monel. 
Filters: Eimco, Oliver, Sweetland, Alsop. 
H : Tri-Homo #10, #4. 
Kettles: St. Av with and without ag. 
Dopp 150 gal. dbl. act. a pe. 
Mills: Mikro Bantam, 1SH, 


Baker-Perkins size 17, 30 hp. 
Mix-Muller Simpson 18” lab., F914" Porto. 
Percolator: Pfaudler 54 x 42” 
Pumps: Rotary, gear, centrif., 
Rectifying Column: 16” x 30° “Brighton. 
Screens: Selectro 4 x 10’, 3-deck. 
Still: Double effect st. st. 11.83 gal. 
Vacuum Pan: 42” Harris st. steel. 


+ TELEPHONE 8 


EQUIPMENT SUPPLY co. 


1 SUPER 


less steel Ball Mill 
inum 350 sq. 
for Calandria type, never used, 


Proctor & Sei drie: 


Holl 4s” 6 Roll Roll 


bg Pumps. M 


LOUIS SUSSMAN, INC. 
800 Wilson Ave. (East of Doremus) 


BBB 


Dryers, Kilns, Centrifugals, Filters, Kettles, 
Tanks, Grinders, Crush 
Tablet Machines, etc. Hydraulic, Plastic 
and Rubber Machinery. Send for bulletins. 


STEIN EQUIPMENT CO. 
107—8th STREET BROOKLYN 15, N. Y. 
Sterling 8-1944 
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: MILLS—Hammer—00 Sturtevant 10 HP, AKB 
Wms. 25 HP, 3W Mikro 30 HP, #2 Gruen- 
dier Supermaster 40 HP, #50 Raymond S/S 
: Was. 100 
14 Penna. 
) 
° 
: e 
. 2’ Symons Standard Cone Crusher 
e 
Inc. 
- Baker 
—— 
|) 
eactor 1200 gal 200 Ib press 
Saker Porkine 150 gal 40. HP, 100 gal 50 HP 
beth S.S. 2 arm ea vacuum hydr. tlit 
Biaw- Knox 2 gal Autoclave 6000 Ibs. 
. 50 pa! 8.8. Autoclave 2000 ibs pressure 
- = jcanizer 60” x 9’ 125 Ibs. 
Stain 
Alum 
Alum 
Gog stain, steel, 10 
Cog stain. steel, 10 hp. 
Hammer: Williams, Jeffery, Prater, Ray. f 
Mixers: Dbl. and Sgl. arm sigma blade. \ 
= 
284 


. EQUIPMENT SEARCHLIGHT 


MODERN 
REBUILT 


Colton Model 17TF and Stokes Model 90D 
Automatic Tube fillers and Closers 

Pneumatic Scale High Speed Automatic Car- 
toning Line Bg Feeder, Bottom Sealer, 
Top Sealer, Wax Liner, Interconnecting 
conveyors 

Jones Model CMV flexible Automatic Cartoner 

bp oe Knapp A-B-C and Ferguson Case 


WRAPPERS: Package Machinery, Hayssen, 
Battle Creek, Scandia, sizes 


and mode 
Colton Medel” 140 Single Head S.S. Tube Filler 
Stokes & Smith | DD-2 Rotary Tablet 
Machine 
Baker Perkins Model JNM Size 14, 50-gal., 
S.S. Jacketed Mixer 
Werner & Pfleiderer 3,000 gal. and 3,500 gal. 
Jacketed Double Arm Mixers 
Baker Perkins, Dey, Ww. Heavy Duty 
Mixers, 12 to 150 gal. ¢ 
Stokes & Smith Model ci. *O2, G4, HG84, 
HG87 and HG88 Auger Powder Fillers 
Mikro Pulverizers, 1SH, 2TH, 3TH and 4TH 
Fitzpatrick Stainless Steel Comminuters 
Complete Details and Quotations 
Available on Request 


WRITE, WIRE, PHONE COLLECT 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St. 167 N. May St. 
New York 12, N. Y. Chicago 7, Illinois 
CAnal 6-5333 SEely 3-7845 


BUY BRILL 


COMPRESSORS 
World’s Best Rebuilts 
150 ps! 6x7 Ing. ES-1 


1-Worth HB 


SR=-SLESS 


soe 


es H 
125 ‘Ps! Ing. 
600 HP’ Syn 3-60-2300 
60’-600’ portable—gas or diesel 
AMERICAN AIR COMPRESSOR CORP. 
North Bergen, N.J. UNion 5-4848 


SPECIALS OF THE MONTH 


Tanks: 2 SS 5’ dia. x 10’ Ig. 
dished heads top & bottom, 
material, 15 PSI in- 
ternal; ~~, type in stock 
25 2,000 

: 40 .. 200 gal. SS; 


so ja 
Filters: Sparkler Shriver. 
Mixers: Baker Perkins double 
sigma — 200 w/e. 


pow 5 ft to 
ft: Lightnin, 
. to 5 H.P. side satetinn and portable. 

Pumps: Tri rotor, Viking 4”, 7% HP gh. 

Screens: Selectro oo deck 3 x 8 3 ‘Gook 2x4; 

Jigger 3 deck 3 x 

Turn your idle equ ae into cash; we buy single 
items and complete plants. 


AARON EQUIPMENT CO. ctadstone 1-1500 


9370 Byron St., Schiller Park, Illinois 


FOR IMPOSSIBLE BUDGETS 


ROOTS CONNERSVILLE BLOWER 
Size 22’ x 54” type RCDH. 11,900 
CFM at 28 ounce discharge pressure 
at 344 RPM. 

EXCELLENT CONDITION 


phone collect — GA 1- 1380 


REMOVAL SALE 
PRICES SLASHED 20 TO 50% 


For better service to you, we are moving to new and larger facilities 
at 35-65 Jabez Street, Newark, N. J., conveniently adjacent to U. S. 
Highway 1 and Newark Airport. We expect to move on or about 
October 30, 1959. 


WE ARE SLASHING THE PRICES OF OUR NEW YORK WAREHOUSE 
STOCK. THIS IS YOUR OPPORTUNITY TO BUY EQUIPMENT AT EX- 
TRAORDINARY SAVINGS. 


Send for a REMOVAL SALE circular 


REACTORS—EVAPS—CONDS—TANKS 


6—Struthers Wells 2000 gal. 316 S.S. jktd. agtd. Reactors. 

1—500 gal. Walters, 304 S.S. jktd. agtd. Reactor. 

1—550 sq. ft. Buflovak, monel, single effect Evaporator. 

1—7500 gal. 316 S.S. Vert. Storage Tank, 7’ x 25’ 50 PSI. 

1—7500 gal. nickel clad Mixing Tank, 125# nickel coils. 

1—4000 gal. Haveg Vert. Tank, 8’ x 12’. 

18,000 gal. 316 S.S. Storage Tank 11’ x 24, ¥%” Shell, 5‘ Heads, with 
2—320 sq. ft. Heating Coils. 

1—12,000 gal. horiz. steel Pressure Tank, 7'6” x 36’, 200 PSI 

8—Stainless Heat Exchangers, 1220, 942, 786, 536, 396, 315, 250, 157 


sq. ft. 
CENTRIFUGALS 


1—Bird 18” x 28” 316 S.S. Solid Bowl, Continuous. 

1—Bird 18” x 28”, steel, Solid Bowl, NEW, Continuous. 
1—Bird 36” x 50’, 347 S.S. Solid Bowl Continuous Centrifuge. 
2—Sharples PY14, PN14, Super-S-Canters, 316 S.S. 
1—Sharples H2 Nozzlejector, 15 HP, 304 S.S. 

1—Bird 40’ suspended, 347 S.S. perforated basket. 
2—Sharples #16, 304 S.S., 3 HP motor. 


FILTERS 


1—Oliver 5‘3” x 8’ Steel Rotary Vacuum, vaporite housing. 
1—Sparkler 332828 Filter, 150 sq. ft. 304 S.S. 

1—Niagara 36H110 horizontal Filter, 110 sq. ft., 304 S.S. 
1—#12 Sweetland Filter, 48 leaves, 3’ centers, 640 sq. ft. 
2—#10 Sweetland Filters, 27 leaves, 4’’ centers, 250 sq. ft. 


DRYERS 


3—Buflovak Vacuum Shelf, 20—60” x 80” shelves. 
1—Devine Vacuum Shelf with 19—59” x 78” shelves. 
1—Devine Vacuum Shelf with 10—40” x 43” shelves. 
2—Devine 5’ x 12’, 4’ x 9’, Atmospheric, Single Drum. 
1—Baker Perkins 56’ x 6’ Rotary Vacuum Dryer. 
1—Buflovak 3’ x 20’ Rotary Vacuum Dryer, 316 S.S. Unused. 
2—Louisville Rotary Steam Tube 6’ x 25’, 6’ x 50’. 
4—Rotary Dryers, 4’ x 40’, 6’ x 50’ 5’6” x 50’, 70” x 35”. 
2—tLovisville 8’ x 50’ Stainless Steel Lined Rotary Dryers. 
1—Traylor 30” x 18’ Stainless Steel Rotary Dryer. 

2—Link Belt; 7/5’ x 25’, 6'4" x 24’ S.S. Louvre Dryers. 


MIXERS 


1—Baker Perkins #16TRM, 150 gal. jktd., Vac. 60 HP. 
1—Baker Perkins 100 gal. jktd., Sigma Blades. 
5—Day “Cincinnatus” double arm, 250 and 100 gal. 
1—1500# Powder Mixers, 7/2 HP XP motor. 
2—Steel, jktd. Powder Mixers: 225 and 350 cu. ft. 


B RI [ EQUIPMENT COMPANY 
2401 THIRD AVE. NEW YORK 51, N. Y. 


TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel.; Jackson 6-1351 
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MACHINERY 
3 
100 PS! 7x7 Ing. Rand ESI 
300 PSI 9-4'4x9 Ing. 
2 100 PSI 9x9 Ing 
4 100 PSI t2xtt-1 
4 Vac. 14x7 CP-T 
7 5 125 PSI 12x13 Chic. T 
Vac. 18x7 Ing. ES-1 

A 1VIS1ON OP 

ARECO 

23 Townsend St. - San Francisco 7).Calif4 
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EQUIPMENT SEARCHLIGHT . . . 


LIQUIDATING 


CHEMICAL PLANT— ORANGE, TEXAS 


2—1800 cu. ft. Read weight hoppers, T304 SS, 11°10” x 10'5” x 10'2”, hopper 
bottom, fulcrums, scales avail. 

3—Worthington 160 ton steam-jet vacuum refrigeration units. 

3—10,000 gal. alum. cone-bottom tanks, 12’ x 31‘ OAH. 

2—Buffalo T316 SS Blowers, 2330 cfm, 60 HP. 

2—American T316 SS blowers, 5600 cfm, 50 HP. 


CENT.—FILTERS—CRYSTALLIZERS 


2—Sharples #16-P Pressurtite, T304 SS. 

2—Sharples C-20 Super-D-Hydrators, T316 SS. 

1—Alco 110 sq. ft. pressure leaf filter, T316 SS. 
11—Struthers-Wells vacuum crystalizers, 1200, 560 gal., T 316 SS, cone bottoms. 
1—Eimco T304 SS rotary vac. filter, 18” dia. x 24” face. 


TYPE 316 SS KETTLES 


2—3,500 gal. Struthers-Wells 
vert., 7’ dia. x 12° high, jack- 
eted, int. coils, 40/20 HP agit. 


) 

) 

) 

) 

1—2,830 gal. horiz. still kettle, 6 

) 

) 

) 

) 


1—Link-Belt #310-20  roto-louvre 
dryer, 3°15” dia. x 20’ long. 


STOCK ITEMS 


STAINLESS REACTORS—KETTLES 
3—3500 gal. T316 SS, jkt. & agit. 
2—2250 gal. T316 SS, jkt. & agit. 
1—2200 gal. T316 SS, jkt. & agit., VAC. 
1—1300 gal. T304 SS, jkt., 5 HP XP agit. 
3—750 gal. T304 SS, jkt. & agit. 
1—500 gal. T304 SS, jkt. & agit. 

6—465 gal. T304L SS, jkt. & agit. 
1—350 gal. T304 SS, jkt. & agit. 
2—125 gal. T316 SS, jkt. 


EXCHANGERS—CONDENSERS—COOLERS 


( 
12—800 sq. ft. T316 SS heat exchangers, ¢ 
removable bundle. 4 
75—T316 tubular heat exchangers & con- 
densers, 2000, 1450, 880, 800, 750, 600, 
530, 427, 400, 300, 264, 250, 235, 200. « 
185, 165, 150, 125, 64, 50, 47, 30 sq. ft. ¢ 
25—Copper & Cupro-Nickel heat exchang- ( 


ROTARY KILNS—DRYERS 
I—11’ x 155’ Traylor, %” shell Kiln. 
1—9° x 100° Vulcan, %” shell Kiln. 
1—8’ x 125° Kiln, %” shell. 

1—8’ x 115’ %” shell, 2-tire Kiln. 

2—7'6” x 100° 2” shell Kilns. 

1—7'6” x 60’ Kiln, 2” shell. 

4—Hardinge x 70° dryers, %” 
shell. 


1—7'6" x 60° dryer, 2" welded shell. 

1—Allis-Chalmers 7’ x 50° dryer., 52”. 

1—6’ x 50° Louisville dryer. 

6—Steel dryers: x 50’, x 32’, 
4'6” x 40’, 4’ x 30’, 3’ x 15’. 

2—Stainless dryers: 4'6" x 12’, 3° x 10’. 


x 12’ 100 sq. ft. int. coil. 


2—2,250 gal. vert., 7° dia. x 6’3" 
high, jacketed, 3 HP agit. 


1—2,200 gal., 6’6” x 8’, vacuum 
jacketed, agit. T316 SS. 


TYPE 316 STAINLESS STEEL TANKS 


1—17,650 gal. horiz., 9’ dia. x 36’ long, “4” shell, %“ dished heads. 
1—2,830 gal. horiz., 6’ x 12’, 5/16 shell & dished heads, VACUUM. 
3—2,750 gal. vert., 7’ x 8’, dished heads, int. coils. 
9—2,300 gal. vert., 7’ x 8’, int. coils, (some w/agit). 
5—2,250 gal. vert., 7’ x 6’3”, dished heads, (some w/agit., some w/jacket). 
2—1,900 gal. vert., 6’ x 8’, %” shell & dished heads, VACUUM. 
4—1,200 gal. vert., 5’ x 7’, dished top, cone bot., VACUUM. 
6—685 gal. vert., 3’ x 13’, internal coils. 
1—575 gal. vert., 4’ x 6’, dished heads, int. coil. 
7—560 gal. vert., 3’6” x 7’, dish top, cone bot., VACUUM. 

50—Tanks & pots, 30 to 500 gal., T316 SS. 


COLUMNS—STAINLESS STEEL 


1—110” dia. Vulcan, 10 trays—bubble 2 
caps, T316 SS. 
2—96" dia. Vulcan, 30 trays—bubble 
caps, T316 SS. 
1—96” dia. Vulvan, 10 trays—bubble 
caps, T316 SS. 
2—60” dia. Vulcan, 10 trays—bubble 
caps, T316 SS. 
1—48” dia. Vulvan, 25 trays—bubble 
, T304 ELC SS, 100 PSI. 


PPP PPP 


ers & condensers, up to 1070 sq. ft. 2 


TANKS 
1—8000 gal. T304 SS, vert. 
12—4500 gal. nickel-clad, vert. 125#. 
1—3000 gal. alum., vert., open. 


1—10,500 gal., T304 SS, horiz., UN- 
USED, dished heads. 


2—5700 gal. T304 SS, horiz., UNUSED. 
4—Vacuum tanks w/coils, T304 SS: 
3700, 3000, 2350, 1750 gal. 


SEND FOR 
LATEST INVENTORY 
LIST #859-A 


MISCELLANEOUS EQUIP. 


2000—T316 SS flanged valves, globe or 
gate, /2", 1”, 14%” up to 12”. 

10,000—T316 SS pipe, schedule 40, 10, 
5, sizes V2”, 1", 142", 2” up to 12”. 

50—T316 SS pumps, sizes from 6” x 5” 


1—3400 gal. T304 SS, horiz. 
1—2000 gal. T316 SS, hopper. 
8—1750 gal. T304 SS, hoppers. 


JUST PURCHASED 

1—Kennedy 7’ x 9° contin. ball mill. { 

integral herringbone drive, 1948 | 
—150 HP. Like New! 


PERRY 


caps 
-3—24" dia. Vulcan, 12 trays—bubble 


caps, T316 SS—VACUUM. 

6—T316 SS Packed Columns: 42”, 36”, 
30”, 24”, 20” dia. 

5—Steel Packed Columns: 60”, 48”, 36”, 
30”, 20”. 


COLUMNS—COPPER 


5—Vulcan copper bubble-cap columns, 
VACUUM! 72” x 40 plate: 48” x 25 
plate; 48” x 22 plate; 24” x 20 plate. 


to 1” x 1”. 
1—Otis elec. freight elevator, 50004 
capacity @ 75 FPM. 
2—Stainless steel reboilers. 
2—Stainless steel bucket elevators, 60’ 
& 40’ high. 
1—2,100 gal. vert. alum. tank, coils. 
10—T316 SS separators, 22” x 8’ deep. 
1—2,000 gal. copper tank. 
3—18,000 gal. steel tanks. 


SEND FOR CIRCULAR 


1413-21 N. SIXTH ST. 


EQUIPMENT CORPORATION 


PHILADELPHIA 22, PA. 


Phone POplar 3-3505 
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. EQUIPMENT SEARCHLIGHT 


Keep this idea in mind ; 


FOR EXTRA VALUE 


1—Stokes Model T tablet press 
a gal. Stainless steel horizontal storage tank, 60 


4—Stokes Model 138-J-20 wingle door vacuum shelf dryer, 
20 shelves, complete 

1—Lightnin “MIXCO” 50 HP drive Model 413-TELS-502 
complete with stainless steel agitator 


AUTOCLAVES, KETTLES AND REACTORS 
4—Alco type 316 SS jacketed reactors, 3000 gal. 
1—Allied Steel Products type 316 SS jacketed reactor, 750 gal. 
1—Edgemoor Iron Works type 316 SS jacketed reactor, 750 gal. 
3—Type 316 SS 600 gal. jacketed kettles 
1—Buflovak SS 300 gal. jacketed reactor 
1—Pfaudler type 316 SS 150 gal. jacketed reactor, complete with 
agitator and drive 
1—Steel & Alloy Tank Co. 125 gal. type 347 SS jacketed auto- 
clave, 250 psi jacket and internal 
1—Steel & Alloy Tank Co. 100 gal. type 347 SS pressure tank, 
250 psi jacket 
1—Blaw-Knox 400 gal. steel iacketed autoclave, 570# internal 
pressure, 85# jacket 
1—Blaw Knox 45 gal. jacketed autoclave, 1500# pressure 
1—Pfaudler 500 gal. glass lined reactor, complete with anchor 
type agitator and drive 
2—Pfaudler Series R 500 gal. glass lined jacketed reactors, com- 
plete with impeller type agitators, baffles and drives 
2—Struthers Wells 500 gal. nickel jacketed reactors 
1—Patterson-Kelley 6000 gal. steel jacketed reactor, 40# jacket. 
complete with agitator and drive 
1—Patterson 2000 gal. steel jacketed reactor 
28—30,000 gal. steel vertical storage tanks 
DRYERS 
1—Link Belt Steel roto louver dryer, Model 1003-30 
3—Link Belt steel roto louver dryers, Model 207-10, 310-16, 604-20 
1—Buflovak double drum dryer 42” x 120” 
3—J. P. Devine single door vacuum shelf dryers, 20, 17 and 12 
shelves 
1—Stokes Model 59DS steel rotary vacuum dryer, 5’ x 30’ 
1—Stokes double drum dryer, 5’ x 12’ 
1—Louisville rotary steam tube dryer, 8° x 45° 
2—Louisville SS rotary dryers, 8’ x 50’ 
1—Louisville SS rotary kiln, 30” x 28’, complete 
1—Lousville rotary dryer, 38” x 40’, Type L 
1—Ruggles Coles 4’ x 30’ rotary kiln 
1—Traylor 4’ x 40’ rotary dryer 
1—Swenson 10’ dia. spray dryer 
1—Rotary dryer, 6’ x 36’ 
FILTERS 
3—Dorrco rubber covered filters, 6’ x 2’ 
1—Sweetland #3 stainless steel filter 
1—Feinc SS rotary vacuum string filter, 3’ x 3’ (NEW) 
1—Niagara SS filter, Model 510-28 
1—Niagara filter, Model 36H-110-3 
1—Olliver horizontal filter, 3’ 
3—Oliver SS rotary vacuum pressure precoat filters, 53” x 8’, 
complete 
10—Shriver plate and frame filter presses, 12" to 42” 
1—Shriver rubber lined filter press, 36” x 36” 
12—Sweetland #12 Filters with 72 SS leaves 


CENTRIFUGES 

1—Tolhurst SS 20” suspended type centrifuge with perforated 
basket, complete with motor and plow 

1—AT&M 26” suspended type centrifuge with SS perforated bas- 
ket, complete with motor and plow 

1—AT&M 48” SS suspended type centrifuge complete with plow, 
motor and imperforated basket 

1—Sharples type 316 SS Super-D-Hydrator, Model C-20 

1—Sharples type 316 SS Super-D-Canter 

1—Bird type 316 SS centrifuge 32” x 50” 

4—Tolhurst 30” center slung rubber covered centrifuges with per- 
forated baskets and motors 


Buy 


CHEMICAL 
PROCESS 
EQUIPMENT 
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MIXERS 
3—Robinson type 316 SS sigma type jacketed heavy duty mixers, 
400 gal. 
5—Baker Perkins double arm sigma blade mixers, 100 gal. 
1—Baker Perkins 50 gal. double arm sigma blade jacketed mixer, 
Size 8, Type CE 
1—12’ x 4’ type 316 SS pug mixer 
2—Sturtevant #7 dustless type rotary batch blenders (NEW) 
1—Munson rotary blender, 40 cu. ft. 
1—Patterson type 347 SS jacketed vacuum sigma kneader master, 
500 gal. 
MISCELLANEOUS 
1—Cleaver Brooks 500 HP package steam generator, 200# 
1—Ames 300 HP package steam generator, 150# 
2—Cleaver-Brooks pack. steam generators, 50 & 80 HP. 125# 
2—Heat Transfer Products steel bubble cap columns, 36” and 42” 
with 5 and 10 trays 
1—Acme steel bubble cap column, 42” dia. with 10 trays 
2—Patterson-Kelley steel heat exchangers, 1000 sq. ft. each 
6—Struthers Wells heat exchangers, 885 sq. ft. 
1—Patterson-Kelley steel heat exchanger, 427 sq. ft. 
50—Steel heat exchangers from 15 sq. ft. to 400 sq. ft. 
25—Davis Engineering SS heat exchangers, 145 sq. ft. and 230 
sq. ft. (NEW) 
1—Struthers Wells type 316 SS heat exchanger, 330 sq. it. 
2—Condenser Service type 316 SS heat exchangers, 350 sq. ft. 
3—Badger type 316 SS heat exchangers, 500 sq. ft. and 600 sq. ft. 
1—Badger type 316 SS bubble cap column, 42” dia. with 11 trays 
1—Badger type 316 SS bubble cap column, 36” dia. with 8 trays 
1—Vulcan SS bubble cap column, 4’ x 28 plates 
3—Robins shaker screens, SS, 3’ x 6’ 
1—Swenson type 316 SS vacuum crystallizer, 3°6” x 12’ 
1—Swenson type 316 SS vacuum crystallizer, 2’ x 12’ 
1—Blaw Knox steel distillation col., 36” x 40’ with 24 trays (NEW) 
3—Williams type 316 SS hammermills, Model AK 


1—Stokes stainless steel rotary vacuum dryer, 2’ x 6’ 

1—Industrial stainless steel jacketed vacuum double cone 
blender, 12 cu. ft., complete 

1—Baker Perkins size 16 Type UUEM 150 Bb - jacketed 
double arm dispersion mixer, complete compres- 
sion cover and 100 HP motor 

1—Products type 316 SS jacketed reactor, 700 gal. 
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where there’s a 
drying 
operation 


leading manufacturers* insist 


on DUSTEX 


COLLECTORS 


DUSTEX miniature cyclone tubes, cast of white iron, 
provide an ultra-hard, cling-free, self-cleaning surface to 
assure maximum material recovery at a constant, 


high-speed rate. 


DUSTEX patented design prevents condensation within 
the collector when inlet temperature is above the 

dew point. Handles temperatures up to 800°F. There are 
no filters to clog, no sludge to pump. It’s virtually 


maintenance free! 


LOW INSTALLATION COST and up to 99.8% efficiency 
make DUSTEX the perfect collector for spray 
dryer, rotary dryer or flash dryer processes. 


* @ Belt Conveyors 
Bucket Elevators 
Screw Conveyors 
Feeders 
© Complete Conveyor 
Systems 


*Name on request 
Write today for this free bulletin on the 
new D-584 DUST COLLECTOR. 


See your nearest 
authorized Continental Distributor 


P.O. BOX 2520, BUFFALO 25, N.Y. 


INDUSTRIAL 


Continental 


ATLANTA DALLAS @ HOUSTON @ HUNTINGTON @ MEMPHIS @ MOBILE NEW YORK 
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ARE YOU AWARE OF THE ADVANTAGES OF 


BUTTERFLY VALVES ? 


FISHER-CONTINENTAL 
Butterfly Valves are 
low cost — more com- 
pact than expensive, 
complex valve in- 
stallations. Simplicity 
of design makes them 
easy to service and 
maintain, easier to 
install and easier 


FISHER-CONTINENTAL GIVES YOU 
FULL FREEDOM OF CHOICE 


For gas, vapor, liquid or semi-solid control problems specify 
Fisher-Continental Butterfly Valves—any size . . . any metal or 
alloy . . . any temperature . . . any fluid . . . any pressure . 

any condition . . . any operator, manual or power. 


For complete detai's about Fisher-Continental 
Butterfly Valves send for free literature. 


FISHER GOVERNOR COMPANY 


/Woodst Ontario /London, England 
Direct Inquiries To: 


\_CONTINENTAL EQUIPMENT CO. DIVISION, CORAOPOLIS, PENNSYLVANIA SINCE 1880 


GHH 
SCREW 
COMPRESSOR 


© Oil-Free Operation 
© No Metal-to-Metal Contact of rotating elements 


© Over 400 Units in Operation handling air, hydrocarbons, 
and many other gases 


®@ Suction Volumes 350 to 15,000 cfm 


© Compression Ratics up to 1:4 for single stage and 1:10 
for two-stage units 


GUTEHOFFNUNGSHUTTE 


STERKRADE AKFIENGESELLSCHAFT STERKRADE WORKS GERMANY 


THE FORAM CORPORATION | 
50 BROAD STREET, NEW YORK 4, N. Y. Telephone: Whitehall 3-8241 
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American Bud e 
U.S. Stoneware 


7'-0” Dia. x 30'-0” Long Di of 


ES NG 


Pulverizer 


Co. 85 
This unit was designed and fabricated by (AACMAUAACMLA Ruy W-K-M Division of ACF Industries 
Davenport for this particular application Continuous DeWatering Wolverine 1 Tube, Division of 33 
in a large midwestern feed manufactur- Presses Calumet & Hecla, Inc 
ing plant. Worthington Corp. 

ROTARY DRYERS Wvandotte Chemicals Corp. 
Let our engineers consult with you on your Pressing, St Tube Hot Ai Michigan Alkali Div 
Drying and Cooling problems or send for our catalog com FUR, ot este Yarnall-Waring Co. 
A. For quick reference consult your Chemical Engi- and Direct Fire 
Atmospheric 


Guttdry Lompany ROTARY COOLERS PROFESSIONAL SERVICES .......... 280 


Water and Air CLASSIFIED ADVERTISING 

De F a, U.S.A. F. J. Eberle, Business Mgr. 
EMPLOYMENT OPPORTUNITIES. 281, 282 
SPECIAL SERVICES 


(Used or Surplus New) 


SPECIALIZED WELDED FABRICATIONS 


LEGAL NOTICE 


AND 2, 1946 (Title 
233 


. 39, U States Cod Section 
. SHOWING THE OWNERSHIP, 
MANAGEMENT, 
MRCULATION. 

of Chemical biweekly at 
1. The names and addresses of the publisher, editor-in- 
chief, and business manager are: Published by McGraw- 

® | ‘ “ Hill Publishing Company, Ine, 330 West 42nd Street, 

New York 36, N. Y.; Editor-in-chief, oa) H. Chilton. 


220 West 42nd Street, New York 36, N. : Business 
manager, Anton J. Mangold, 330 West dana Street, New 
ba is McG ees Cc 
owner is raw- ul lompany, 
This heavy INCONEL Vacuum Retort Inc., West 42nd St., New Stock- 

is one of a number of such designs a McGraw & Willard T. Chevalier, Trustees under Inden- 
being produced by ROLOCK. Approxi- ture of Trest James H. McGrew, 1/14/21 as 
mod McGraw ‘arold W. raw, Trus- 

mately 2 feet in diameter by 8 feet high, it is used for high- : tees ander an Indentare of Tres m/e James H. McGraw, 

37 as Don: 


temperature vacuum annealing Cc. McGraw, indivia- 


, Mildred W. McG adis New Je w. 
By entrusting such work to ROLOCK, you gain the many ad- Mehren, 538 Arenas’ St Calif’; AMliated Fund, 
vantages of competent engineering supervision; production “ i. a , New York, N. Y.; mn P. 0. 
personnel thoroughly experienced in the problems and materials ~ stone & Co., ¢/o Wellington Fund, Inc. jase: 


involved; a modern plant fully equipped for inspection and e. Delaware. 

sting well rication 3. The known bondholders, mortgagees, and other 
. tot t onds, mortgages, or other securities 
Rolock facilities and skills cover a wide range of work in 
icuum ment, specia ssing q : 4. Paragraphs 2 and 8 include, in cases ere the 
ere and vo equip t lized proce Carers, stockholder or security holder appears upon the books of 


furnace retorts, covers and bells, trays, tanks, fabrications and 7 d the company as trustee or in any other fiduciary relation, 
%% the name of the person or corporation for whom such 


assemblies in Inconel, incoloy, Monel, the Hastelloys, and Stain- trustee is acting; also the statements in the two para- 
less Steels. Send us an outline of your requirements. graphs show the affiant’s full knowledge and belief as to 

the circumstances and conditions under which stock- 
holders and security holders who do not appear upon the 


Put your problems up to: 
ties fi ity other than th 
ROLOCK INC., 1356 KINGS HIGHWAY, FAIRFIELD, CONN. ‘McGRAW-HILL PUBLISHING (COMPANY INC 
m to se subscribed before me this 10th aay of 
195 
[SEAL] JANET A. HARTWICK. 
(My Commission expires March 30, 1961) 
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Corrosion 
Resistant 


Underwriters 
Laboratories 
Explosion-Proof 
Label 


This motor battles corrosion 


Louis Allis explosion-proof chemical motors are ideal for chemical, 
petrochemical, plastics, and paint installations. 


It takes a motor designed for the chemical industry 
to withstand the abuse of this corrosive service. The 
2 hp totally-enclosed fan-cooled explosion-proof 
motor shown above on a mixer drive is typical. 


Few applications are subjected to such extreme en- 
vironmental conditions. To meet them, Louis Allis 
chemical motors are built with cast-iron housings 
to provide exceptional corrosion resistance to etch- 
ing vapors and corrosive gases. Motor shrouds are 
stainless steel, fans are bronze. Even the nameplate 
is made of stainless steel to preserve important 


motor information like bearing sizes and the wiring 
diagram for simplified servicing. 


Louis Allis insulation is designed to withstand ex- 
posure to acids, alkali, or moisture to assure you of 
dependable service. Locked bearing construction 
prevents rotor drift . . . extends bearing life. 


We'll gladly offer expert field application service. 
Contact your Louis Allis District Office or write 
The Louis Allis Company, 447 East Stewart Street, 
Milwaukee 1, Wisconsin. Ask for Bulletin 1050. 


LOUIS ALLIS 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE SPEED DORIVES 
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New Gardner-Denver HAF compressor (left) now supplies all air for a large plant. HAC (right) was retained as a stand-by unit. 


How to modernize your plant 
with a planned compressed air system 


IN INDUSTRY—SPEEDING THE PACE, 


the Gardner-Denver specialist is an 
integral part of the team. He works 
side by side with engineers and de- 
signers, helping to solve their problems, 
for at Gardner-Denver there’s no sub- 
stitute for men—our 100-year philoso- 
phy of growth. 


In a sweeping modernization of its compressed air system, a large 
Midwest foundry recently replaced several small, power-eating 
compressors with one large Gardner-Denver HAF. The new unit 
is 23 & 1314 x 14, delivering 1750 cfm. Now the plant has a planned 
compressed air system—resulting in considerable power saving, 
and efficient air flow throughout the plant. 

Even though the new HAF supplies all the air for normal plant 
operations, a Gardner-Denver HAC with a capacity of 750 cfm 
was retained as a stand-by unit. Other steps in the modernization 
included installing a new air receiver and a new, larger 8” air line. 

It’ll pay you to take a close look at your compressed air. You 
may find modernization with a planned system a big cost-saver. 
A Gardner-Denver compressed air specialist will gladly look at 
your entire system—your compressor installation, your distribu- 
tion system, your air uses and your maintenance of air tools. He 
can recommend the best solution to any compressed air problems 
you may have. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 
Maes In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 


October 19, 1959—CuemicaL ENGINEERING 


4 
J 
CF 
iL 
292 


DUTY MASTER 


 abrand new a-c. motor 


Product of Reliance Electric and Engineering Company and its Master Electric Division, 
Duty Master’s new design gives users better protection from the inside out, simplified lubri- 
cation, better response and improved all around performance. The Duty Master line, from 
protected open, to totally enclosed, explosion-proof, 1 to 250 hp., is ready for delivery NOW. 


Duty Master’s insulation, by means of a series of multiple dips and bakes in thermosetting 
varnish plus final protection in finishing enamel, makes it resistant to water, acid, dirt and 
other contaminating elements . . . adds years to motor life. 


‘‘Metermatic” lubrication regulates flow of grease to the bearing—provides automatic grease 
relief. No danger of over-or under-lubrication . . . no maintenance headaches. 

Duty Master’s low inertia rotor has faster response in starting, stopping and reversing. This, 
plus better ventilation and increased accelerating torques, permits frequent starts and stops 
without over-heating. 

Duty Master’s new design proves conclusively that all a-c. motors are not alike... that this 
new motor gives users the best value in industry today. 

Call your Reliance Sales Engineer or distributor—listed in the Yellow Pages—for the com- 
plete story, or write for Bulletin No. B-2106, Reliance Electric and Engineering Company, 
24701 Euclid Avenue, Cleveland 17, Ohio. B-1636 


RELIANCE co. ° 
DEPT. 1310A, CLEVELAND 17, OHIO REEVES ) 


CANADIAN DIVISION: TORONTO, ONTARIO 
Sales Offices and Distributors in Principal Cities 
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New through FLUIDICS * 


20,000,000 ohms resistance — makes distilled water seem salty 


To rinse a transistor clean of all 
contaminants you need a_ water 
cleaner than the cleanest that ever 
fell from the sky. 

Such water we call ultimate 
water. 

Ultimate water makes the chem- 
ist’s distilled water seem almost 
salty. Compared to it, ordinary 
drinking water seems almost solid 
with dissolved minerals, salts, sus- 
pensions, and similar impurities. 


Acts like insulator. Ultimate water 
is so clean that you have to measure 
its purity by its resistance to elec- 
tricity. Ordinary tap water makes a 
pretty good conductor because of 
the impurities it contains. Its resist- 
ance runs from 1,000 to 10,000 


ohms. Ultimate water has a resist- 
ance of up to 20,000,000 ohms and 
acts more like an insulator than a 
conductor of electric current. 


New Permutit equipment. As gov- 
ernment and industrial specifica- 
tions pinch tighter and tighter, you 
may well find a need for ultimate 
water in your processing. Whatever 
your water conditioning require- 
ments, you'll find Permutit has de- 
veloped equipment to give you the 
kind of water you need in the quan- 
tities you want, economically. 

If you’d like to know more about 
ultimate water or water treatment 
in general, write to our Permutit 
Division, Dept.CEB-109,50 West 
44th Street, New York 36, N. Y. 


*FLUIDICS is a Pfaudler Permutit program that provides a 
modern, imaginative approach for handling and processing 
liquids and gases more profitably. 


PFAUDLER 


SPECIALISTS IN FLUIDICS... THE SCIENCE OF FLUID PROCESSES 


Ultimate water is emacs te at 10 GPM in this 


pre-assembled, skid mounted package called the 
Permutit Ultimate Demineralizer Unit. 


FLUIDICS AROUND THE WORLD 


Pfaudler Permutit is a world-wide company 
with manufacturing plants in: 

Germany: Pfaudler-Werke A.G. 

Great Britain: Enamelled Metal 

Products Corp. Ltd. 

Canada: Ideal Welding Co. Ltd. 

Mexico: Arteacero-Pfaudler, S.A. 

Japan: Shinko-Pfaudler Co., Ltd. 

as well as four plants in the U.S. A. 


PERMUTIT Inc. 
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